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A  YEAR  OF  ELECTRICAL  EXPORTS. 

Just  a  month  ago,  commenting  on  the  electrical  export  figures 
for  November,  we  hazarded  the  guess  that  at  the  rate  then 
being  maintained  the  total  for  the  year  should  reach  the  figure 
of  $17,000,000.  1  he  returns  for  IX*ceniber,  finishing  the  year, 

are  now  before  us,  and  a  little  self-congratulation  may  be  for¬ 
given  us  in  noting  that  the  actual  amount  is  $17,001,126.  We 
have,  however,  much  more  satisfaction  in  noting  that  such  a 
respectable  figure  should  have  been  attained,  for  it  is  just 
about  $4,000,000  in  excess  of  1909,  when  the  total  was  $13,027,- 
550,  but  was  less  than  $500,000  above  1908.  Hence  it  may  be 
inferred  that  the  tide  of  electrical  export  is  running  strongly 
again  and  that  even  better  results  may  be  looked  for  in  1911, 
in  keeping  with  the  general  trend  of  advancing  exports  of 
manufactures.  It  is  a  pity  to  see  agricultural  exports  slow  in 
movement,  but,  with  a  population  around  100,000,000,  our 
farmers  are  profitably  occupied ;  and  to  be  making  money 
seems  to  be  the  main  point,  whether  one  is  exporting  or  not. 
It  is  to  be  hoped  that  electrical  exporting  is  good  business,  and 
there  is  apparently  no  reason  to  assume  that  it  is  mere 
“dumping.” 

The  figures  of  electrical  instrument  exports  for  December 
were  $826,183,  as  compared  with  $681,868,  while  the  shipments 
of  heavy  electrical  machinery  were  $646,639,  as  compared  with 
$461,149.  Taking  the  year  as  a  whole,  Canada  was  our  best 
customer  in  both  classes,  with  a  total  of  $4,290,183,  roughly 
not  less  than  25  per  cent.  Mexico  took  $2,641,378  and  Brazil 
$2,234,411;  while  Japan  was  a  customer  to  the  tune  of  $1,602,- 
714.  The  United  Kingdom  called  for  goods  to  the  value  of 
$928,901,  or  considerably  less  than  in  h)09.  The  Continent  of 
Europe  required  only  $1,052,147,  so  that  all  Europe  took  $1,- 
<181,048,  or  much  less  than  Mexico  and  even  less  than  Brazil. 
Such  conditions  do  not  seem  likely  to  change  and  indicate 
where  our  best  customers  are  to  be  found.  The  fact  that 
Cuba  can  average  about  $750,000  a  year  is  not  without  its  sig¬ 
nificance.  All  told,  the  data  of  the  past  year  are  encouraging 
and  will  certainly  stimulate  to  fresh  effort  in  supplying  old 
markets  and  finding  new  ones. 


CHANGE  IN  THE  VALUE  OF  THE  INTERNATIONAL  VOLT. 

In  the  discussions  at  the  International  Electrical  Congress 
at  St.  Louis  in  1904  it  transpired  that  by  general  acknowledg¬ 
ment  a  difference  of  nearly  i/io  of  i  per  cent  existed  in  the 
voltage  standards  of  different  civilized  countries.  From  the 
standpoint  of  certain  industries,  electric  welding,  for  example, 
a  difference  of  i  part  in  1000  is  quite  insignificant.  Its  worst 
effect  would  be  a  discrepancy  of  i  part  in  500  with  respect  to 
power  measurements.  But  apart  from  laboratory  voltmeter 
measurements,  wherein  this  discrepancy  becomes  quite  ap¬ 
preciable,  there  is  one  industry  in  which  the  effect  of  such  a 
discrepancy  is  perceptible,  and  that  is  in  incandescent  lighting. 
It  is  well  known  that  carbon-filament  incandescent  lamps  are 
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so  sensitive  to  voltage  that  i  per  cent  diminution  in  lighting 
voltage  at  normal  incandescence  will  increase  the  average  life¬ 
time  20  per  cent,  and  i/io  of  i  per  cent  in  voltage  by  2  per  cent. 
Consequently,  when  large  contracts  for  lamp  purchases  are 
made,  subject  to  large-scale  lamp-life  tests  at  carefully  regu¬ 
lated  voltage,  the  testing  voltage  cannot  be  held  to  a  precision 
of  i/io  of  I  per  cent,  but  the  mean  voltage  can  be  held  to  such  a 
precision  and  the  effect  of  a  change  in  mean  voltage  that  can 
change  the  mean  life  of  the  lamps  by  2  per  cent  is  easily  de¬ 
tected  in  the  course  of  many  weeks. 

After  many  efforts  an  international  agreement  has  recently 
been  reached  between  our  Bureau  of  Standards  at  Washington 
and  the  National  Laboratories  of  Kngland,  France  and  Ger¬ 
many  whereby,  after  Jan.  i,  1911,  the -value  of  the  Weston 
normal  cell  at  20  deg.  C.  was  changed  from  1.0191  volts  in  tlie 
United  States  to  1.0183  volts  in  all  the  above  countries.  This 
means  that  our  international  volt  is  enlarged  by  alK)ut  8  parts 
in  10,000.  Consequently,  since  we  have  adopted  a  bigger  in¬ 
ternational  volt  the  numerical  value  of  all  voltaic  cells,  in  terms 
thereof,  will  be  reduced  to  this  extent.  The  change  will  only 
be  detected,  practically  speaking,  in  potentiometers  and  pre¬ 
cision  instruments.  The  Bureau  of  Standards  has  announced 
the  above  change  in  its  Circular  No.  29,  issued  Dec.  31,  1910. 
The  Bureau  has  now  brought  us  into  accordance  with  the  rest 
of  the  civilized  world  to  i  part  in  10,000  in  regard  to  e.m.f., 
I  part  in  ioo,otK)  in  regard  to  resistance  and  t  part  in  i)erhaps 
500  in  regard  to  candle-power.  From  these  units  as  data  all 
of  the  remaining  electrical  units  fall  into  international  align¬ 
ment  with  all  desired  accuracy. 


INFERNAL  ELECTROMAGNETIC  FORCES  IN  LAMP  RLAMENTS. 

It  is  known  that  magnetic  flux  density  traversing  any  medium 
is  accompanied  by  certain  mechanical  forces  in  the  medium. 
These  forces  are  of  two  kinds,  namely,  first,  a  tension  along 
the  flux  paths,  and  second,  a  side  thrust,  or  pressure,  across 
the  flux  paths.  In  a  general  way  we  may  liken  a  group  of 
magnetic  lines  of  flux  to  a  group  of  stimulated  fibers  in  the 
muscle  of  an  animal.  When  the  muscle  contracts  it  exerts  a 
tension  along  its  fibers  which  tends  to  shorten  the  muscle  and 
it  also  exerts  a  pressure  across  its  fibers  which  tends  to  swell 
the  muscle.  When  an  athlete  proudly  exhibits  the  highly  de¬ 
veloped  condition  of  his  biceps  he  usually  draws  attention  to 
the  repulsive  forces,  or  to  the  lateral  swelling  of  the  fibers  on 
voluntary  stimulation ;  but,  of  course,  the  tension  forces,  acting 
in  leverage  on  his  forearm,  might  also  be  brought  in  evidence. 
To  express  the  tacts  in  another  way,  magnetic  flu.x  paths,  like 
stimulated  muscle  fibers,  tend  to  shorten  themselves  along  their 
axes  and  to  spredd  apart  or  repel  each  other  at  right  angles 
thereto.  Uniform  magnetic  flux  travels  in  parallel  straight 
lines.  Its  tension  is  exerted  along  those  lines.  Its  side  thrust 
is  not  so  evident,  but  the  fact  that  the  flux  paths  remain  parallel 
and  do  not  bulge  apart  shows  that  a  lateral  pressure  from  out¬ 
side  squeezes  them  together  and  holds  the  repulsive  tendency 
in  check. 

It  has  also  been  shown  that  in  the  space  outside  of  a  con¬ 
ductor  these  forces  are  always  in  static  equilibrium  on  matter 
unless  the  space  is  occupied  by  substances  of  different  mag¬ 
netic  susceptibility.  Thus,  if  the  space  outside  a  coil  of  active 
wire  contains  both  air  and  iron,  forces  will,  in  general,  be  set 
up  tending  to  alter  the  disposition  of  the  two  materials.  There 


are,  in  fact,  ammeters  based  upon  this  principle.  But  if  the 
space  external  to  the  active  conductor,  or  conductors,  contains 
a  medium  of  uniform  magnetic  susceptibility  then  there  will  be 
no  resultant  forces  tending  to  alter  the  distribution  of  the 
medium.  There  is  no  resultant  tendency  of  the  air  to  move 
within  a  hollow  active  coil.  Within  the  substance  of  an  active 
conductor,  however,  this  mechanical  equilibrium  disappears  and 
magnetic  forces  act  upon  the  substance  of  the  conductor.  The 
tension  of  the  circular  flux  around  an  active  straight  wire, 
acting  like  the  tension  of  stretched  rubber  bands,  tends  to 
squeeze  the  wire  or  press  inward  upon  its  surface;  while  the 
side  thrust  of  the  same  flux  tends  to  pull  the  wire  apart  along 
its  axis — that  is,  to  elongate  it. 

Mr.  Carl  Hering  has  investigated  these  electromagnetic  forces 
in  the  past,  particularly  in  connection  with  electric  furnaces. 
Since  both  the  magnetic  tension  and  magnetic  pressure  per 
unit  area  are  proportional  to  the  square  of  the  flux  density, 
these  forces  tend  to  exhibit  themselves  most  powerfully  in  the 
neighborhood  of  powerful  currents,  such  as  furnaces  employ. 
Mr.  Hering  has  shown,  in  fact,  both  experimentally  and  theo¬ 
retically,  that  the  ‘‘pinch”  phenomenon,  as  the  tension  effect  is 
called,  creates  an  upper  limit  to  the  current  strength  that  can 
be  used  in  electric  furnaces.  In  his  article  appearing  on 
page  371  of  this  number  he  discusses  the  magnitude  of  the  elec¬ 
tromagnetic  forces  set  up  in  metallic-filament  lamps.  The 
current  densities  in  such  filaments  are,  as  he  points  out,  very 
high — from  230  amp  to  450  amp  per  square  millimeter  of  cross- 
section  ;  but  the  pinch  pressure  is  only  about  a  decigram  per 
square  centimeter.  This  is  not  a  serious  pressure  considering 
that  the  filaments  are  supported  in  a  vacuous  space  and  have 
very  little  other  pressure  to  resist.  Of  course,  as  the  article 
points  out,  the  filament  is  raised  to  the  softening  temperature 
and  the  tension  is  applied  rhythmically  in  alternating-current 
service.  While  bearing  the  existence  of  these  electromagnetic 
forces  in  mind,  we  should  do  well  to  await  the  results  of  further 
research  on  the  behavior  of  these  rare  metals  under  very  high 
temperatures.  It  may  be  that  there  is  some  other  effect  besides 
the  pinch  effect  present,  such  as  a  crystallizing  effect.  The  ap¬ 
pearance  under  the  microscope  of  some  tantalum  filaments  after 
a  long  period  of  service  suggests  crystalline  deformation,  or 
cleavage.  We  want  to  know  more  concerning  the  effect  of  dif¬ 
ferent  temperatures,  shapes  of  filament  cross-section,  degree  of 
purity  of  the  metal,  current  wave  shape,  etc.,  before  passing 
judgment  upon  these  remarkable  phenomena  of  surface  disin¬ 
tegration.  Articles  like  Mr.  Hering's  assist  by  stirring  up 
curiosity  and  ventilating  information. 


COMMERCIALISM  IN  EDUCATION. 

That  the  methods  of  higher  education  are  in  a  state  of  transi¬ 
tion  in  this  country  appears  evident  from  the  pedagogic  innova¬ 
tions  made  and  the  many  more  proposed  during  the  past 
several  years.  On  the  one  hand,  colleges  of  higher  standing; 
are  elevating  their  curricula  to  a  real  professional  plane,  ap¬ 
parently  having  at  length  found  it  too  difficult,  to  say  the 
least,  to  instruct  in  the  same  course  men  for  such  different 
callings  as  dynamo  tender  and  consulting  engineer.  On  the 
other  hand,  some  schools  are  frankly  revealing  that  their  aim 
is  to  serve,  not  the  interests  of  the  student,  but  solely  those  of 
the  employer  of  technical  graduates,  even  though  education 
directed  primarily  to  this  narrow  purpose  may  unfit  the  subject 
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'or  obtaining  the  most  out  of  life  spiritually,  through  lowering 
his  ideals  and  curbing  his  ambitions,  and  financially,  through 
making  him  a  mere  serf  to  an  industry.  A  concrete  illustration 
of  the  haphazard  condition  of  thought  concerning  technical 
education  is  afforded  by  a  recent  report  of  the  Carnegie 
Foundation  for  the  Advancement  of  Teaching  on  “Academic 
and  Industrial  Efficiency,”  prepared  by  a  well-known  and 
doubtless  capable  “efficiency  engineer,”  whose  business  is  con¬ 
cerned  with  the  economical  administration  of  manufacturing 
establishments. 

While  we  have  no  quarrel  with  the  efficiency  engineer  as 
such,  nor  with  his  efforts  in  the  course  of  business  to  report 
upon  any  problem  which  his  clients  may  desire  investigated,  we 
cannot  refrain  from  expressing  astonishment  at  the  frame  of 
mind  of  one  who  would  direct  the  application  to  instruction  in 
science  of  the  canons  appropriate  for  running  a  purely  money¬ 
making  business.  The  possibility  of  such  a  distortion  of  view 
is  the  most  serious  criticism  that  could  possibly  be  launched 
against  American  educational  methods.  As  well  put  a  skilful 
and  successful  sausage  maker  at  the  task  of  criticising  the 
manufacture  of  astronomical  telescopes.  An  institution  for 
training  young  men  in  science,  whether  pure  or  applied,  is  not 
a  money-getting  concern.  Its  product  is  not  sausages,  but  the 
advancement  of  human  intelligence,  which  may  or  may  not  be 
applied  to  gainful  objects.  Even  in  the  narrowest  technical 
sense  it  does  not  turn  out  a  standardized  product  of  salable 
packages  of  information,  but  an  infinitely  variable  and  intangi¬ 
ble  thing  the  importance  of  which  to  the  world  cannot  be 
measured  by  the  demand  for  it  reckoned  in  dollars  and  cents. 
The  world  ultimately  owes  far  more  to  the  institution  which 
produces  men  who  guide  the  world’s  destinies  in  any  depart¬ 
ment  of  activity  than  it  does  to  the  graduate  factory  that  adds 
yet  more  to  the  rank  and  file  of  the  mediocre.  This  at  least 
is  the  situation  regarding  the  very  class  of  institutions  the 
investigation  of  which  was  undertaken  in  the  report  before  us. 
Its  whole  tenor  was  to  lay  emphasis  upon  the  destruction  of 
the  academic  freedom  and  initiative  that  is  necessary  to  the 
advancement  of  human  intelligence  and  to  promote  that  kind 
of  organization  which,  under  the  disguise  of  uniformity  and 
system,  effectively  suppresses  progress.  It  is  an  application  to 
educational  institutions  of  the  methods  too  common  in  .Ameri¬ 
can  manufacture,  which  insure  a  large  output  of  the  tolerable 
rather  than  a  small  output  of  the  desirable. 

A  typical  feature  of  the  report  is  found,  for  instance,  in  the 
computation  and  distribution  of  costs  per  student-hour  of 
instruction  in  the  various  institutions  considered.  It  is  ad¬ 
mitted  in  the  publication  itself  that  this  is  an  imperfect  and 
somewhat  uncertain  basis  of  judgment,  but  the  fact  that  it  is 
also  a  positively  unthinkable  basis  of  judgment  from  the  tech¬ 
nical  standpoint  does  not  seem  to  have  been  realized.  In 
physics,  the  subject  chosen  for  investigation,  or  in  any  other 
branch  of  pure  or  applied  science,  the  chances  are  that  a  low 
cost  per  student-hour  means  either  overcrowding  or  ineffi¬ 
ciency,  or  both.  A  high  cost  per  student-hour  may  mean 
either  few  students  or  remarkable  equipment  and  efficiency,  or 
various  other  things  familiar  to  those  who  have  a  practical  ac¬ 
quaintance  with  technical  education.  One  of  the  things  that 
seems  to  have  most  perturbed  the  spirit  of  the  author  of  the 
report  is  liberal  space  and  liberal  equipment  for  the  work  to  be 
done ;  and  various  highly  ingenious  suggestions  are  made  with 
respect  to  the  ways  in  which  the  floor  space  per  student  in¬ 


structed  could  be  reduced,  by  intensive  advertising  of  the 
particular  department  affected,  by  leasing  part  of  the  space  to 
other  departments,  or  by  abolishing  part  of  the  storage  space 
and  discarding  or  leasing  apparatus  not  immediately  needed. 
One  of  the  most  naive  suggestions  in  this  line  is  that  obsolete 
(in  the  commercial  sense)  or  badly  worn  apparatus  should  at 
once  be  scrapped  and  replaced  by  new.  One  can  fancy  the 
consternation  which  would  overwhelm  the  financial  authorities 
of  the  university  that  tried  to  carry  out  this  policy.  The  ordi¬ 
nary  scientific  department  finds  it  hard  enough  to  get  the 
apparatus  immediately  necessary  after  utilizing  to  the  fullest 
extent  every  possible  resource  in  the  way  of  existing  apparatus, 
old  and  new ;  and  until  a  university  becomes  a  shop,  turning 
over  and  over  its  working  capital  with  the  greatest  possible 
rapidity,  it  will  not  be  able  to  replace  equipment  whenever 
something  which  is  more  up-to-date  commercially  comes  into 
sight. 

Other  methods  of  economy  reported  arc  similarly  unprac¬ 
tical,  not  from  the  standpoint  of  the  manufacturer,  but  from 
that  of  the  hard-working  instructor.  It  might  be  possible, 
as  was  suggested,  to  utilize  a  large  lecture-room  for  many 
hours  per  week  by  putting  into  it  a  large  variety  of  classes 
of  various  sizes,  but  this  could  usually  be  done  only  by  so 
great  an  increase  of  the  teaching  force  as  would  make  it 
feasible  to  adapt  the  hours  of  instruction  to  the  requirement 
of  keeping  the  room  continuously  filled  so  as  to  make  a  better 
economic  showing  for  the  real  estate.  Even  such  apparently 
businesslike  propositions  for  economy  cannot  be  made  to  work 
without  unjustifiable  increase  of  expense  in  other  directions, 
and  the  same  sort  of  argument  applies  to  many  other  conditions 
cited. 

We  could  mention  many  a  large  industrial  establishment  in 
which  no  small  part  of  the  ingenuity  of  the  men  responsible 
for  the  results  has  to  be  exercised  in  emergencies  in  dodging 
just  the  system  of  red  tape  suggested  for  academic  use,  and  we 
could  go  further  and  specify  instances  in  which  large  and 
thoroughly  organized  establishments  Iiave  so  overweighted 
themselves  with  the  details  of  centralization  that  certain  parts 
of  the  product  have  from  economic  necessity  been  segregated 
and  put  under  the  efficient  rule  of  departmental  authority. 
Organization  is  a  good  thing  so  long  as  it  is  only  a  means  to 
an  end.  We  are  fully  aware  of  the  weak  points  in  the  ordinary 
academic  administration  and  of  how  they  must  grate  on  the 
nerves  of  a  skilful  professional  organizer;  but  the  facts  brought 
out  in  the  report  before  us  show  that  two  institutions  engaged 
in  teaching  science  may  differ  most  radically  in  these  incon¬ 
sequential  matters  of  routine  and  yet  both  be  highly  success¬ 
ful  in  the  one  function  for  which  they  are  organized,  of  giving 
good,  thorough  and  inspiring  instruction  and  leading  men  for¬ 
ward  to  efficient  scientific  attainment.  The  one  thing  important 
inside  an  institution  is  esprit  de  corps,  both  in  the  teaching 
force  and  ampng  the  students.  Where  it  exists  there  will  be 
efficient,  even  if  unofficial,  co-operation  in  the  use  of  resources. 
Without  it  no  skill  in  organization  can  make  for  efficiency,  and 
esprit  de  corps  is  the  one  thing  which  would  be  most  effectively 
suppressed  by  carrying  out  the  educational  projects  of  this 
unique  proposal  for  the  commercialization  of  intellectual  prog¬ 
ress.  No  amount  of  money  or  of  systematic  organization  can 
make  a  great  university,  as  more  than  one  sorry  example 
demonstrates ;  for  the  things  of  the  spirit  can  neither  be 
measured  nor  bought 
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American  Institute  of  Consulting  Engineers. 


The  American  Institute  of  Consulting  Engineers,  recently  or¬ 
ganized,  held  its  first  annual  meeting  at  the  Engineers’  Club, 
.New  York,  Jan.  17.  The  Institute  is  the  outgrowth  of  a 
local  association  of  consulting  engineers  organized  in  New  York 
City  in  1905.  At  a  meeting  held  last  December  this  body  was 
extended  into  one  of  national  scope  and  the  name  changed  from 
the  “Association  of  Consulting  Engineers”  to  the  present  title. 
The  object  of  the  Institute  is  to  promote  generally  the  interests 
of  the  consulting  engineer.  Among  the  measures  to  be  under¬ 
taken  are  a  code  of  professional  ethics  and  a  schedule  of 
charges.  It  will  also  take  cognizance  of  legislative  matters  af¬ 
fecting  the  interests  of  engineers  and  will  use  its  influence 
to  separate  the  contractor  from  the  designing  engineer.  The 
membership  is  limited  to  those  actively  engaged  as  consulting 
engineers  in  the  independent  practice  of  the  profession  of  en¬ 
gineering  in  any  of  its  branches  and  who  are  not  also  engaged 
in  contracting.  It  is  understood  that  memliership  is  to  be  con¬ 
fined  to  those  engineers  who  are  full  members  of  one  or  more 
of  the  national  bodies  representing  the  several  branches  of  en¬ 
gineering. 

At  the  meeting  on  Jan.  17  the  following  officers  were 
elected  for  the  ensuing  year :  President,  Mr.  Alfred  P.  Boiler ; 
vice-president,  Mr.  Gustav  Lindenthal ;  secretary  and  treasurer, 
Mr.  Eugene  W.  Stern,  103  Park  Avenue,  New  York  City. 
Members  of  the  council :  General  T.  A.  Bingham  and  Messrs, 
(iustav  Lindenthal,  John  F.  Wallace,  Rudolph  Hering,  C.  O. 
Mailloux  and  A.  P.  Boiler,  New  York;  Ralph  Modjeski,  Chi¬ 
cago  ;  J.  E.  Greiner,  Baltimore ;  C.  C.  Schneider,  Philadelphia. 
The  following  standing  committees  have  been  appointed ;  On 
admissions :  Messrs.  C.  O.  Mailloux,  Rudolph  Hering,  Gustav 
Lindenthal,  Reginald  P.  Bolton  and  J.  E.  Greiner;  on  profes¬ 
sional  practice  and  ethics:  Messrs.  John  F.  Wallace,  L.  B. 
Stillwell,  H.  W.  Hodge,  F,  A.  Moliter  and  Prof.  G.  F.  Swain,  of 
Harvard;  on  legislation:  General  T.  A.  Bingham,  S.  O.  Miller 
and  S.  Whinery. 


A.  I.  E.  E.  Meetings. 


.\t  a  meeting  of  the  American  Institute  of  Electrical  Engi¬ 
neers  to  be  held  on  Feb.  10  in  the  Engineering  Societies  Build¬ 
ing,  New  York,  Mr.  William  B.  Jackson,  Chicago,  will  present 
a  paper  entitled  “Advantages  of  Unified  Electric  Systems  Cov¬ 
ering  Large  Territories.” 

.Arrangements  are  now  being  completed  for  the  Pittsfield- 
Schenectady  mid-year  convention  to  be  held  on  Feb.  14.  15  and 
16.  The  opening  session  will  be  held  on  Tuesday  afternoon  at 
the  Mohawk  Golf  Club,  Schenectady.  The  second  session  will 
lie  held  at  the  same  place  on  Tuesday  evening.  On  Wednesday 
morning  a  special  Pullman  train  will  leave  Schenectady  for  Pitts¬ 
field  at  8:30  o’clock.  The  plant  of  the  General  Electric  Com¬ 
pany  will  l)e  inspected  and  a  technical  meeting  will  be  held  at 
the  plant.  Lunch  will  be  served  at  the  plant  and  dinner  at 
Hotel  Wendell.  In  the  evening  the  special  train  will  return 
to  Schenectady.  On  Thursday  morning  the  final  session  will 
be  held  at  the  Golf  Club.  Lunch  will  be  served  at  the  Gen¬ 
eral  Electric  Company’s  works,  after  which  there  will  be  a 
tour  of  inspection  of  the  company’s  plant. 

In  addition  to  the  papers  mentioned  on  page  88  of  our  issue 
for  Jan.  12  the  following  papers  will  be  read:  High-Tension 
Testing  of  Insulating  Material,  by  Mr.  A.  B.  Hendricks:  The 
Regulation  of  Distributing  Transformers,  by  Mr.  C.  E.  Allen; 
Dissipation  of  Heat  from  Self-Cooled  Oil-Filled  Transformer 
Tanks,  by  Messrs.  J.  J.  Frank  and  H.  O.  Stephens;  Oil-Break 
Circuit-Breakers,  by  Mr.  E.  B.  Merriam;  Proposed  Applica¬ 
tions  of  Electric  Ship  Propulsion,  by  Mr.  W.  L.  R.  Emmet; 
Voltage  Regulation  of  Generators,  by  Mr.  H.  A.  Laycock; 
Briefs  on  Vector  Rotation,  by  Profs.  E.  J.  Berg  and  W.  S 
Franklin. 

At  the  meeting  to  be  held  in  the  auditorium  of  the  Edison 
Electric  Illumination  Company,  Boston,  on  Feb.  17  under  the 
auspices  of  the  Boston  Section  of  the  A.  I.  E.  E.  with  the  co¬ 


operation  of  the  Boston  Society  of  Civil  Engineers  and  the 
American  Society  of  Mechanical  Engineers  a  paper  entitled 
Unlimited  Interconnection  of  Electrical  Networks  will  be  read 
by  Mr.  R.  A.  Philip,  of  the  Stone  &  Webster  Engineering  Cor¬ 
poration. 

During  the  Pacific  Coast  meeting  of  the  A.  I.  E.  E.  to  be 
held  at  Los  Angeles,  Cal.,  on  April  25,  26,  27  and  28  trips  will 
be  made  to  the  plants  of  the  Southern  California  Edison  Com¬ 
pany,  to  Santa  Ana  Canyon,  Mount  Lowe  and  probably  to 
Catalina  Island. 

A  regular  monthly  meeting  of  the  A.  I.  E.  E.  will  be  held  in 
the  Engineering  Societies  Building,  New  York,  on  March  10, 
under  the  auspices  of  the  industrial  power  committee.  The 
American  Society  of  Mechanical  Engineers  will  co-operate  in 
the  presentation  and  discussion  of  papers. 

A  meeting  of  the  Institute  will  be  held  in  Toronto,  Ontario, 
early  in  April.  At  this  meeting  a  paper  will  be  presented  by 
Mr.  W.  S.  Murray,  electrical  engineer  of  the  New  York,  New 
Haven  &  Hartford  Railroad  Company,  dealing  with  an  analysis 
of  electrification  and  its  practical  application  to  trunk  lines  for 
freight  and  passenger  operation. 


A.  I.  E.  E.  Reception  and  Ball. 


For  some  years  past  it  has  been  the  custom  for  the  American 
Institute  of  Electrical  Engineers  to  hold  an  annual  dinner,  which 
has  usually  been  made  the  occasion  of  some  special  feature.  At 
the  meeting  of  the  board  of  directors  held  on  Jan.  13,  1911, 
it  was  decided  that  the  annual  function  this  year  shall  be  a  re¬ 
ception  and  ball,  which  will  be  held  in  the  grand  ballroom  of  the 
Hotel  .Astor,  New  York  City,  on  Tuesday  evening,  Feb. 
28,  1911,  at  nine  o’clock. 

A  feature  of  the  occasion  will  be  the  presentation  of  the 
past-presidents’  badges,  and  it  is  expected  that  most  of  the  past- 
presidents  will  be  present  to  receive  the  badges.  The  idea  of 
conferring  upon  outgoing  presidents  of  the  Institute  a  badge 
or  insignia  of  office  in  commemoration  of  the  services  rendered 
by  them  to  the  Institute  has  been  under  consideration  for  over 
a  year,  and  the  proposed  presentation  is  the  result  of  the  recom¬ 
mendation  of  a  special  committee  appointed  to  consider  and 
report  upon  the  matter. 

The  committee  upon  the  management  of  the  reception  and 
ball  is  now  actively  engaged  in  making  the  necessary  arrange¬ 
ments,  and  a  large  attendance  of  members  and  their  guests  is 
anticipated.  The  price  of  tickets  is  $2.50  per  person,  which  will 
include  supper.  Applications  for  tickets  should  be  sent  to  In¬ 
stitute  headquarters,  33  West  Thirty-ninth  Street,  .New  York 
City,  accompanied  by  cash  nr  check  payable  to  R.  W.  Pope. 


Joint  Dinner  of  Engineers  at  Boston. 


The  second  annual  joint  dinner  of  engineers  residing  or  prac¬ 
tising  in  Boston  and  its  vicinity  was  held  at  the  Hotel  Somer¬ 
set.  Commonwealth  Avenue,  Boston,  on  the  evening  of  Jan. 
31.  The  dinner  was  in  immediate  charge  of  the  Boston  Section 
of  the  American  Institute  of  Electrical  Engineers,  with  the 
co-operation  of  the  Boston  Society  of  Civil  Engineers  and  the 
Boston  Section  of  the  American  Society  of  Mechanical  Engi¬ 
neers.  About  400  representatives  of  the  engineering  profes¬ 
sion  attended  the  dinner,  which  was  preceded  by  a  reception 
in  the  parlors  of  the  hotel.  In  the  receiving  line  were  Presi¬ 
dent  Richard  Cockburn  Maclaurin,  of  the  Massachusetts  Insti¬ 
tute  of  Technology;  Col.  E.  D;  Meier,  president-elect  of  the 
-American  Society  of  Mechanical  Engineers ;  Mr.  J.  J.  Carty, 
vice-president,  .American  In.stitute  of  Electrical  Engineers;  Mr. 
Ralph  W.  Pope,  secretary  of  the  American  Institute  of  Elec¬ 
trical  Engineers ;  Prof.  Elihu  Thomson,  and  President  Henry 
F.  Bryant,  of  the  Boston  Society  of  Civil  Engineers. 

At  the  close  of  the  dinner,  which  was  held  in  the  large  ball¬ 
room  of  the  Somerset,  Chairman  Vaughan  called  the  assem¬ 
blage  to  order  and  after  a  short  address  of  welcome  called  upon 
Prof.  Ira  N.  Hollis,  chairman  of  the  committee  on  an  engi- 
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neers’  club  building  at  Boston,  to  report  progress.  Dr.  Hollis 
stated  that  twenty-one  meetings  of  the  committee  and  a  sub¬ 
committee  had  been  held,  with  the  result  that  plans  for  a 
building  in  three  different  locations  had  been  considered.  The 
plans  as  outlined  last  year  have  not  been  materially  changed, 
and  these  contemplate  the  erection  of  a  building,  including 
libraries  for  the  constituent  societies,  auditoriums,  clubhouse 
appointments  and  quarters  for  business  establishments  on  the 
lower  floors. 

Chairman  Vaughan  then  introduced  as  toastmaster  Dr.  A.  E. 
Kennedy,  professor  of  electrical  engineering  at  Harvard  Uni¬ 
versity,  who  officiated  in  the  happiest  vein.  The  first  speaker 
was  Mr.  J.  J.  Carty,  vice-president  of  the  American  Institute 
of  Electrical  Engineers.  Mr.  Carty  paid  a  high  tribute  to  the 
influence  of  civil  engineering  upon  electrical  development, 
sketching  the  progress  of  engineering  education  from  the  initial 
courses  at  West  Point  and  Troy  to  the  present  facilities.  He 
pointed  out  that  the  breadth  of  vision  of  electrical  engineers 
is  largely  derived  from  civil-engineering  traditions,  which  incul¬ 
cate  the  habit  of  weighing  all  sides  of  technical  questions  and 
sifting  data  and  evidence  in  a  scientific  manner. 

Col.  E.  D.  Meier,  president-elect  of  the  American  Society  of 
Mechanical  Engineers,  reviewed  the  triumphs  of  American, 
and  particularly  New  England,  engineers  and  mechanics  in  the 
industrial  progress  of  the  past  century,  touching  upon  the  work 
of  Benjamin  Thompson,  Corliss,  Whitney  and  others  He 
showed*  the  indebtedness  of  the  world  to  men  like  Edison, 
Elihu  Thomson,  Vail  and  Field,  who  applied  in  practical  serv¬ 
ice  the  investigations  of  Faraday,  Volta  and  Siemens. 

President  Henry  F.  Bryant,  of  the  Boston  Society  of  Civil 
Engineers,  agreed  with  Colonel  Meier  that  there  is  now  too 
much  differentiation  in  engineering  societies.  Signs  of  greater 
centralization  are  at  hand.  The  clubhouse  movement  in  Boston 
is  a  healthy  one  and  will  unquestionably  receive  the  support 
of  engineers  in  that  district.  He  would  personally  welcome 
the  broadening  of  the  Boston  Society  of  Civil  Engineers  by 
the  omission  of  the  “civil”  designation. 

President  Maclaurin,  of  the  Massachusetts  Institute  of  Tech¬ 
nology,  spoke  in  the  highest  terms  of  the  achievements  of  the 
Thomson  family  in  science  and  engineering.  He  also  stated 
that  it  would  take  a  very  strong  magnet  to  drag  the  Institute 
from  the  vicinity  of  Boston,  contrary  to  the  prevailing  news¬ 
paper  impressions  of  its  prospective  removal,  and  he  urged  the 
hearty  support  of  all  engineers  in  the  efforts  of  the  Institute  to 
secure  more  adequate  grants  from  the  State. 

F’rofessor  Thomson,  who  was  the  guest  of  honor  of  the 
evening,  received  a  rousing  welcome  on  behalf  of  his  achieve¬ 
ments  in  applied  science.  He  referred  feelingly  to  the  help 
of  his  associates  and  paid  a  tribute  to  the  pioneer  work  of  Mr, 
Edison  in  electrical  development.  Professor  Thomson  said 
that,  although  electrical  engineering  is  the  youngest  of  the 
branches  represented,  it  is  becoming  all-inclusive  and  is  captur¬ 
ing  the  universe  theoretically  if  not  practically.  He  contrasted 
the  empirical  investigations  of  the  earlier  days  with  the  im¬ 
proved  methods  of  the  present,  but  showed  that  there  is  still  a 
most  pressing  need  of  reliable  information.  Only  a  short  time 
ago  there  were  but  few  metals  at  our  command,  whereas  the 
development  of  commercial  uses  has  now  brought  fairly  rare 
elements  into  common  service.  It  is  impossible  to  exaggerate 
the  importance  of  scientific  investigation  for  its  own  sake,  for 
the  pure  science  of  to-day  is  the  applied  science  of  to-morrow. 
Professor  Thomson  urged  the  heartiest  support  of  the  Massa¬ 
chusetts  Institute  of  Technology  and  said  that  there  should 
be  a  mine  of  research  available  to  engineers  in  a  properly 
endowed  school  of  technical  education.  This  is  an  engineer¬ 
ing  age  and  the  country  which  neglects  to  foster  its  techni¬ 
cal  schools  is  bound  to  fall  behind.  Research  is  of  the  greatest 
importance  from  the  practical  standpoint.  Professor  Thomson 
closed  with  the  statement  that  he  looked  forward  to  the  time 
when  there  will  be  a  great  saving  of  indt:strial  waste  through 
the  utilization  of  technical  advice  and  the  prevention  of  large 
expenditures  for  ill-advised  schemes  which  are  often  of  a 
half-gambling  character.  He  joined  in  the  heartiest  wishes  for 
the  success  of  the  engineering-building  movement  in  Boston. 


The  committee  of  arrangements  for  the  dinner  consisted  of : 
Mr.  J.  F.  Vaughan,  chairman;  Mr.  Harry  Hope,  secretary, 
and  the  following  members:  Messrs.  N.  J.  Neall,  C.  H.  Hods- 
kinson,  C.  B.  Burleigh,  H.  N.  Davis,  E.  G.  Bailey,  E.  F.  Miller, 
S.  E.  Tinkham,  F.  H.  Fay  and  R.  K.  Hale. 


Arnold  Report  on  Passenger  Subways  for  Chicago. 


Plans  for  the  Chicago  passenger  subway  reported  to  the 
committee  on  local  transportation  of  the  Chicago  City  Council, 
Feb.  6,  by  its  consulting  engineer,  Mr.  Bion  J.  Arnold,  outline 
two  methods  of  relieving  traffic  congestion  in  the  downtown 
Loop  district.  The  plans  presented  may  be  used  separately  or 
in  combination,  and  propose  (i)  a  high-speed,  low-level  system 
of  tunnels  designed  later  to  be  extended  throughout  the  whole 
city,  and  (2)  a  system  of  higher-level  street-car  subways  in  the 
business  district  only.  Construction  of  the  first  and  more  com¬ 
prehensive  system  of  high-speed  subways  designed  for  operation 
throughout  the  whole  city  would  be  begun  in  a  restricted  area 
at  first,  involving  only  a  small  investment,  but  would  be  capable 
of  expansion  to  cover  the  entire  city  area  for  high-speed  opera¬ 
tion.  In  the  downtown  district  these  subways  would  be  de¬ 
pressed  to  a  lower  level  than  the  surface-car  tunnels  proposed 
in  the  second  plan,  although  different  streets  would  be  used 
by  the  two  systems  if  both  were  constructed.  If  desired,  the 
latter  system  of  subways  for  the  surface  cars  could  be  built  by 
the  street  railway  companies  independently  of  the  execution 
of  the  first  plan. 

The  report  details  various  suggested  steps  in  the  expansion 
of  the  subway  systems  from  a  small  beginning  to  the  ultimate 
completion  of  the  plans.  The  construction  proposed  is  of  rein¬ 
forced  concrete,  and  the  total  cost  of  the  plan  covering  the 
entire  city  is  placed  at  $54,450,000.  The  upper-level  subway 
for  the  surface  cars  in  the  downtown  district  is  estimated  to 
cost  between  $4,500,000  and  $4,750,000.  Allowance  is  made  in 
the  plans  for  water  mains,  sewers  and  other  underground  con¬ 
structions. 


The  Pittsburgh  Transportation  Problem. 


In  a  final  report  to  Mayor  William  A.  Magee,  of  .Pittsburgh, 
just  made  public.  Mr.  Bion  J.  Arnold  discusses  in  detail  solu¬ 
tions  for  the  |»resent  and  future  problems  relating  to  passenger 
transportation  in  that  city  and  vicinity.  In  outlining  the  im¬ 
provements  that  should  be  made  at  once  he  stated  that,  whatever 
the  outcome  of  the  reorganization  and  regulation  of  the  present 
surface  system,  there  should  be  no  delay  in  arranging  for  proper 
maintenance  of  the  cars  and  tracks,  for  additional  larger  cars, 
for  improved  and  maintained  schedules  and  for  proper  heating, 
ventilating  and  lighting  of  the  cars.  Millions  of  dollars  could 
he  spent  to  advantage  at  once  in  the  general  rehabilitation  of 
the  property;  the  cars  are  rapidly  becoming  worn  out,  the 
generating  station  equipment  is  inefficient,  overhead  construction 
needs  replacing,  and  feeder  wire  should  be  put  in  conduit  in  the 
underground  district.  In  the  Pittsburgh  district  an  expenditure 
of  at  least  $2,500,000  for  betterments  would  be  justified  each 
year. 

In  regard  to  future  developments,  Mr.  Arnold  considers  that 
subways  will  in  the  course  of  time  become  desirable  and  even 
necessary  in  order  to  relieve  the  congestion  of  cars  on  the 
surface  of  the  downtown  streets.  The  fundamental  need  for 
subways  is  to  provide  downtown  terminals  for  electric  suburban 
trains,  rather  than  to  provide  “rapid  transit.”  Very  fair  rapid- 
transit  service  is  now  given  by  the  express  trains  of  the  subur¬ 
ban  steam  lines.  This  service  has  two  drawbacks  in  its  com¬ 
parative  infrequency  and  the  lack  of  convenient  downtown 
terminals.  These  two  disadvantages  can  be  corrected  by  elec¬ 
trifying  the  lines  and  using  a  subway  route  through  the  business 
center.  The  present  railroad  locations  under  the  conditions 
assumed  will  be  found  particularly  adapted  for  real  rapid-transit 
purposes. 
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Toronto  Electric  Light  Situation. 


The  annual  meeting  of  the  Toronto  Electric  Light  Company 
was  to  have  been  held  on  Feb.  15,  but  the  shareholders  have 
been  notified  that  the  meeting  will  be  adjourned  until  March  15, 
by  which  time  it  is  expected  that  arrangements  will  have  been 
completed  between  the  representatives  of  the  c'ompany  and  the 
City  of  Toronto  for  a  harmonious  working  of  the  two  com¬ 
peting  plants,  or  that  the  private  lighting  company’s  business 
will  have  been  acquired  by  the  city  corporation. 

President  Sir  Henry  M.  Pellatt,  of  the  Toronto  Electric 
Light  Company,  has  addressed  a  notice  to  the  shareholders 
stating  that  negotiations  are  now  pending  between  the  com¬ 
pany  and  the  City  of  Toronto  with  a  view  to  arriving  at  an 
arrangement  whereby  the  company  will  continue  in  business 
under  conditions  which  will  be  entirely  satisfactory  to  both 
parties,  or,  in  the  alternative,  for  a  purchase  by  the  City  of 
Toronto  of  the  plant  and  assets  of  the  company  as  a  going 
concern  at  its  full  operating  value. 

The  stock  of  the  Toronto  Electric  Light  Company  has  dur¬ 
ing  the  past  few  months  advanced  from  119  to  132  on  the 
local  stock  exchange  in  the  belief  that  the  shareholders  will 
benefit  by  the  proposed  sale  to  the  City  of  Toronto. 


Postal  Telegraph  vs.  Western  Union. 


The  Postal  Telegraph  Company  has  filed  a  complaint  with  the 
New  York  Public  Service  Commission,  alleging  that  the  West¬ 
ern  Union  Telegraph  Company  makes  unreasonable  and  dis¬ 
criminatory  charges  upon  messages  transferred  from  the  Postal 
to  Western  Union  lines  to  points  where  the  former  has  no 
branches.  It  is  said  that  to  every  one  of  these  messages  the 
Western  Union  adds  four  or  five  words  and  charges  for  them 
as  if  they  were  in  the  body  of  the  message.  The  result  is  that 
business  which  the  Postal  accepts  for  the  convenience  of  its 
patrons  not  only,  as  a  rule,  returns  no  profit,  but  is  a  source  of 
expense.  The  words  which  the  Western  Union  adds  to  the  mes¬ 
sages  received  from  the  Postal  are  the  date  and  the  words  “via 
transfer  point.”  The  Postal  asserted  that  the  added  words  are 
quite  unessential  to  the  receivers  of  messages. 

In  the  hearing  on  the  subject  before  the  commission  the 
counsel  for  the  Postal  company  also  stated  that  the  Western 
Union  company  has  sent  out  a  circular  letter  relating  to  Postal 
competition  which  grossly  misrepresents  the  facts  and  conveys 
to  the  public  a  false  impression  as  to  the  relative  importance 
of  the  two  companies.  He  takes  exception  to  the  statement  in 
the  letter  that  the  Western  Union  company  has  20.000  more 
offices  than  the  Postal  and  that  the  latter  has  to  rely  for  the 
delivery  of  messages  to  these  offices  on  its  competitor.  On  the 
contrary,  he  stated  that  the  Postal  does  not  rely  on  these  offices, 
and.  Hiorcover,  it  reaches  more  than  6000  of  these  points  by  tele¬ 
phone.  It  was  also  stated  that  the  letter  is  false  m  other  ways, 
including,  for  example,  in  the  list  of  telegraph  offices  every 
signal  .station  or  flag  shanty  where  an  operator  is  stationed  on 
nearly  all  of  the  railroads.  .\s  a  matter  of  fact,  it  is  stated 
that  the  Postal  is  doing  about  50  per  cent  of  the  telegraph  busi¬ 
ness  of  the  country.  The  counsel  for  the  Western  Lnion 
company  stated  that  the  same  privileges  were  accorded  to  the 
Postal  as  were  accorded  to  individuals,  and  a  witness  on  its  be¬ 
half  declared  that  the  second  date  was  necessary  to  the  re¬ 
ceiver  of  a  transferred  message,  hut -admitted  on  cross-exami¬ 
nation  that  it  was  easier  and  cheaper  for  the  Western  Union 
to  take  a  message  from  the  Postal  than  over  the  telephone. 


Ohio  Telephone  Situation. 

.\  telephone  bill  prepared  by  the  Independents  has  been  in¬ 
troduced  in  the  Ohio  Senate  which  permits  of  consolidations 
where  there  are  two  exchanges  in  a  town  or  city.  Prominent 
attorneys  have  expressed  the  opinion  that  a  merger  of  the  long- 
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ilistance  lines  will  be  a  violation  of  the  Sherman  anti-compact 
law  and  that  the  Interstate  Commerce  Commission  will  prob¬ 
ably  interfere  if  this  plan  should  be  carried  out.  With  purely 
State  companies,  of  course,  this  law  would  not  be  called  into 
action. 

Ohio  telephone  men  are  interested  in  the  conference  that 
took  place  in  New  York  last  week  between  the  representatives 
of  the  Morgan  interests  and  representatives  of  Independent 
companies  from  the  West.  Mr.  Frank  A.  Davis,  president  of 
the  Columbus  Citizens’  Telephone  Company  and  the  United 
States  Telephone  Company,  and  Mr.  Charles  A.  Otis,  president 
of  the  Cuyahoga  Telephone  Company  of  Cleveland,  repre¬ 
sented  the  Ohio  interests.  The  object  of  the  meeting  was  said 
to  be  the  discussion  of  plans  for  eliminating  competition 
throughout  the  country,  but  the  details  of  the  proposition  have 
not  been  divulged".  Some  of  the  local  papers  announced  under 
big  headlines  that  a  merger  of  all  the  Bell  and  Independent 
long-distance  interests  was  under  discussion  and  that  the  nego¬ 
tiations  had  reached  a  point  where  the  deal  might  be  closed  at 
any  time. 

The  reasonable  theory,  however,  appears  to  be  that  the  Mor¬ 
gan  interests  may  acquire  properties  in  other  sections  of  the 
country  along  the  lines  on  which  the  larger  Ohio  properties 
were  taken  over,  and  that  the  long-distance  lines  would  be 
operated  on  a  friendly  basis,  rather  than  that  an  actual  con- 
•solidation  w'ill  take  place,  especially  at  this  time  when  the 
country  is  already  in  a  turmoil  over  various  trust  matters. 

The  committee  in  charge  of  the  matter  for  the  Independents 
consists  of  Messrs.  E.  H.  Moulton,  Minneapolis;  Theodore 
Gary,  Macon,  Mo.;  H.  D.  Critchfield,  Chicago;  Arnold  Kalman, 
Si.  Paul;  George  L.  Edwards.  St.  Louis;  B.  G.  Hubbel,  Buf¬ 
falo.  and  Frank  H.  Woods,  Lincoln,  Neb. 


Leasing  of  Water-Power  Sites. 


President  Taft  has  approved  a  plan  for  the  leasing  by  the 
federal  government  of  water-power  sites  on  public  lands.  The 
principal  points  of  this  plan  are  that  legislative  authority  be 
sought  for  issuing  term  leases  for  periods  not  to  exceed  fifty 
years  and  that  these  leases  should  contain  stipulations  to  protect 
the  public  against  the  limitation  of  output  of  power  through 
delayed  or  partial  development,  a  yearly  rental  charge  to  be 
based  on  the  amount  of  power  available. 

It  is  proposed  that  violation  of  the  contract  condition  or 
persistence  in  charging  consumers  a  rate  declared  excessive  by 
a  state  supreme  court  shall  be  ground  for  the  cancellation  of 
the  lease.  .\t  the  expiration  of  the  lease  it  is  proposed  to 
give  the  lessee  a  preference  right  to  renewal  unless  the  gov¬ 
ernment  desires  to  use  the  property  for  public  purposes,  and 
if  the  lessee  fails  to  secure  a  renewal  either  because  the 
government  desires  the  land  or  because  another  applicant  offers 
better  terms,  the  previous  lessee  shall  receive  compensation  for 
the  actual  value  of  improvements  on  the  ground  or  be  allowed 
to  remove  such  equipment. 

The  necessity  for  the  above  plan  lies  in  the  fact  that  water¬ 
power  sites  in  the  Western  States  are  largely  on  public  lands 
which  at  present  can  neither  be  taken  up  by  companies  nor 
occupied  except  under  a  reversible  permit. 


Kennebec  River  Power  Situation. 


In  a  recent  interview  President  Henry  I.  Harriman,  of  the 
Kennebec  Dam  &  Reservoir  Company,  states  that  the  Kenne¬ 
bec  River  power  development,  recently  outlined  in  these  col¬ 
umns,  will  be  made  in  the  Forks-Indian  Pond  district  of  cen¬ 
tral  Maine.  It  is  estimated  that  it  will  be  possible  to  develop 
100.000  hp  on  a  twelve-hour  per  day  basis  or  50,000  hp  continu¬ 
ously.  Three  dams  are  planned,  one  at  the  foot  of  Indian 
Pond,  one  at  Chase’s  Stream  and  the  third  at  the  forks  of  the 
Kennebec  River.  The  total  fall  between  Moosehead  Lake  and 
the  Forks  is  about  400  ft.  In  reply  to  inquiries  about  the  effect 
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of  the  development  upon  the  celebrated  Moosehead  Lake,  Mr. 
Harriman  said  that  the  lake  will  not  in  any  way  be  affected 
by  the  hydroelectric  developments  below.  The  proposed  dams 
will  increase  the  storage  capacity  of  the  district  by  increasing 
the  depth  of  Indian  Pond. 

The  initial  plans  of  the  promoters  provided  for  the  transmis¬ 
sion  of  power  from  the  Kennebec  district  to  the  territory  now 
served  by  the  Connecticut  River  Transmission  Company.  A 
strong  sentiment  developed  in  Maine,  however,  against  the  sup¬ 
ply  of  power  beyond  the  borders  of  the  State,  and  the  policy 
has  been  adopted  of  confining  the  power  sales  to  Maine.  It  is 
probable  that  a  large  amount  of  power  will  be  utilized  in  the 
manufacture  of  nitrates  by  electrochemical  methods.  The  cost 
of  the  development  at  Indian  Pond  is  estimated  at  from  $8,000,- 
000  to  $10,000,000.  Charter  rights  are  now  being  sought  in  the 
Maine  Legislature.  Lumber  and  other  dealers  interested  in  the 
upper  waters  of  the  Kennebec  River  are  heartily  in  favor  of  the 
Indian  Pond  development  on  account  of  the  influence  which  it 
will  have  in  conserving  the  water  supply  and  improving  the 
conditions  under  which  logs  are  driven. 


New  Rubber  Tree. 


Much  interest  has  been  e.xcTed  in  Me.xico  by  an  announce¬ 
ment  that  a  new  and  heretofore  unclassified  tree  from  which 
a  high  grade  of  rubber  may  be  obtained  w'as  recently  dis¬ 
covered  in  a  remote  part  of  the  Territory  of  Tepic.  The 
tree  in  appearance  is  not  at  all  like  the  ordinary  rubber  tree, 
having  also  the  appearance  of  a  horse-chestnut  tree  and  bear¬ 
ing  nuts  like  that  tree.  It  is  a  species  of  nettle  and  neither 
the  leaves  nor  the  nuts  can  be  handled  without  gloves.  The 
tree  was  discovered  by  Prof.  John  R.  Allen,  of  the  University 
of  Michigan,  and  after  some  experimenting  with  the  gum  ob¬ 
tained  from  the  tree  he  secured  a  concession  from  the  Mexican 
government  for  a  tract  of  land  amounting  to  some  800,000 
acres.  A  company  will  be  formed  for  exploiting  the  product. 
The  new  gum  is  said  to  be  the  nearest  approach  to  Para  rub¬ 
ber  which  has  yet  been  found  and  is  much  more  Easily  handled 
than  any  of  the  other  rubber  products.  The  trees  are  tapped 
for  five  days  in  succession,  after  which  they  are  allowed  to 
rest  for  three  months  before  tapping  again.  The  sap  which 
oozes  out  soon  coagulates,  and  all  that  is  necessary  is  to  wash 
it  and  it  is  ready  for  the  market.  At  the  present  time  the  tract 
is  situated  some  distance  from  any  railroad,  but  on  the  com¬ 
pletion  of  the  Southern  Pacific  line  the  transportation  facilities 
will  be  much  better  and  the  product  can  be  laid  down  in  New 
York  at  a  far  less  cost  than  the  Para  rubber,  it  is  stated. 


Water-Powers  of  Minnesota. 


A  recent  exhaustive  report  of  the  water-powers  of  Minne¬ 
sota,  made  by  the  State  Drainage  Commission,  shows  that  the 
rivers  and  lakes  of  the  State  represent  a  total  of  553.700  hp, 
of  which  113,100  hp  is  already  utilized  and  440,600  hp  remains 
undeveloped.  These  figures  were  estimated  on  the  horse-power 
on  the  low  flow  of  the  streams  and  did  not  take  into  considera¬ 
tion  the  added  useful  power  given  by  storage  systems,  which, 
it  is  estimated,  raises  the  number  of  horse-power  to  750,000. 

One  hundred  and  nine  power  plants  in  the  State  are  oper¬ 
ated  by  the  Mississippi  River  and  its  tributaries,  producing 
76,120  hp;  twenty-four  are  in  the  Hudson  Bay  drainage  sys¬ 
tem,  developing  15,000  hp,  and  two  are  in  the  Lake  Superior 
basin,  developing  22,000  hp.  Most  of  these  plants  have  auxil¬ 
iary  steam  power,  especially  those  supplying  industrial  con¬ 
cerns.  The  largest  plants  are ;  Minneapolis,  producing  48,000 
hp  from  several  plants;  Taylor’s  Falls,  26,000  hp;  Rainy  River, 
12,000  hp;  Sartall,  5000  hp;  Cannon  Falls,  1500  hp,  and  Grand 
Rapids,  1200  hp.  This  indicates  that  one-half  of  the  water¬ 
power  of  the  State  is  available  from  the  Mississippi  River. 
The  St.  Croix  River  comes  next,  but  relatively  little  power  has 
been  developed  on  this  stream.  According  to  the  report  the 


Rainy  River  is  an  important  power  stream  and  easy  of  devel¬ 
opment.  The  Red  River  has  considerable  power,  but  its  devel¬ 
opment  is  difficult  owing  to  the  nature  of  the  stream.  The  table 


Estimated  | 
Power. 

1 

Developed 
Horse-Power.  | 

Undeveloped 

Horse-Power. 

Mississippi  River . 

234.000 

60,300  , 

173,700 

Minnesota  River . 

8,300 

600  I 

7,700 

Minnesota  River  tributaries.. . . 

9,500 

2,400 

7,100 

St.  Croix  River . 

28,000 

4,500 

23,500 

St.  Croix  tributaries . 

4,900 

1.200 

3.700 

Other  Mississippi  River  tribu¬ 
taries  above  Minnesota  River.' 

26,300 

2,000  j 

24,300 

Other  Mississippi  tributaries  be-i 
low  Minnesota  River . 1 

28,800 

I 

5,100  ! 

23,700 

Red  River  (including  Ottertail 

River) . 

1  30,400 

1,100 

'  29  300 

Red  River  tributaries . 

i  28,300 

1,900 

26,400 

Rainy  River,  including  both 
Atnercan  and  Canadian 
rights  . 

1  22.000 

12.000 

10.000 

Rainy  River  tributaries . 

1  61,800 

61,800 

Lake  Superior  tributaries  east  of 
Duluth . . . 

j  20,700 

1 

1  20,700 

Lake  Superior  tributaries  west 

of  Duluth . 

50,700 

22.000 

i  28,700 

Totals . 

553,700 

113,100 

440,600 

given  above,  compiled  by  the  drainage  committee,  shows  the 
extent  and  situation  of  the  developed  and  undeveloped  power 
of  the  State. 


Storage-Battery  Discussion  in  Chicago. 

Upon  invitation  of  the  Electric  Storage  Battery  Company  a 
good-sized  crowd  of  engineers  and  others  interested  in  electric 
vehicle  batteries  assembled  at  the  rooms  of  the  Western  Society 
of  Engineers,  Jan.  31,  in  Chicago,  to  listen  to  a  description  of 
a  new  type  of  storage  battery  for  electric  vehicles.  The  meet¬ 
ing  was  presided  over  by  Mr.  L.  A.  Ferguson,  vice-president 
of  the  Commonwealth  Edison  Company. 

Before  introducing  the  speaker  Mr.  Ferguson  spoke  briefly 
on  the  part  the  storage  battery  has  played  in  the  last  twenty 
years  in  central-station  operation.  It  was  first  thought  that 
batteries  were  principally  useful  to  give  a  uniform  load  to 
engines.  Later  it  was  agreed  in  discussions  on  the  subject 
that  they  are  principally  useful  for  carrying  short  peaks  of 
central-station  load.  At  the  present  time  in  large  central  sta¬ 
tions  the  other  uses  have  been  superseded  and  a  large  capacity 
in  batteries  is  kept  simply  as  a  reserve  for  use  in  case  of 
temporary  interruption  of  service  from  the  generating  stations. 
Mr.  Ferguson  referred  to  the  fact  that  the  Commonwealth 
Edison  Company  has  twenty-two  large  batteries  located  in 
different  parts  of  the  city,  aggregating  20,000-kw  capacity. 
These  are  purely  for  reserve  purposes.  He  said  that  he  had 
seen  the  day  when  the  great  generating  station  at  Fisk  Street 
had  its  turbines  completely  shut  down,  yet  the  users  in  the 
downtown  district  of  Chicago  were  none  the  wiser  because  of 
the  load  being  carried  temporarily  by  the  batteries. 

^Ir.  Bruce  Ford,  of  the  Electric  Storage  Battery  Company, 
was  then  introduced  as  the  man  mainly  responsible  for  the 
development  of  the  new  type  of  vehicle  battery  since  the 
original  French  patents  were  purchased  by  his  company. 

Mr.  Ford  then  described  the  new  battery  with  the  aid  of 
lantern-slide  illustrations.  This  battery  was  described  on  page 
68  of  the  Electrical  IVorld  of  Jan.  5,  1910.  The  positive  plate, 
which  is  the  radically  new  feature  of  the  “Iron-Clad  Exide,” 
is  made  up  of  hard-rubber  tubes  containing  the  active  material, 
with  a  metal  core  or  center  to  conduct  the  current  through  the 
tube.  These  tubes  are  held  together  by  metal  conducting  strips 
at  top  and  bottom.  The  negative  plate  is  similar  to  the  old 
“Exide”  negative,  but  made  thicker  because  of  the  increased 
life  of  the  new  positive  plate.  The  new  battery  has  from  two 
and  one-half  to  three  times  as  long  life  as  its  predecessor.  This 
is  largely  due  to  the  fact  that  flaking  off  of  active  material  has 
been  eliminated.  One  result  of  this  is  that  cells  do  not  have  to 
be  cleaned  as  frequently  as  formerly.  The  usual  routine  with 
the  old  type  of  battery  was  to  clean  three  times  and  after  the 
third  cleaning  the  battery  would  be  worn  out.  In  answer  to 


354 


ELECTRICAL  WORLD. 


VoL.  57,  No.  6. 


a  question  as  to  what  part  of  tlie  new  battery  would  wear  out 
lirst  Mr.  Lord  replied  that  experience  varied  on  this  point, 
but  apparently  they  had  secured  a  battery  in  which  no  one 
element  would  wear  out  much  in  advance  of  the  others.  He 
mentioned,  however,  that  in  some  cases  the  rubber  had  rotted 
out,  and,  as  rubber  was  about  the  most  durable  thing  that  could 
be  put  in  sulphuric  acid,  this  would  indicate  that  about  the 
maximum  life  had  been  obtained  that  is  possible  with  anything 
m  a  sulphuric-acid  solution. 

The  discussion  then  drifted  into  the  question  of  ordinary 
care  and  maintenance  of  batteries,  and  some  criticism  was 
made  by  one  of  the  speakers  of  the  policy  of  salesmen  of 
electric  vehicles  in  urging  that  batteries  require  no  attention. 
In  answer  to  this  Mr.  Charles  Blizard,  of  the  Electric  Storage 
Hattety  Company,  said  that  his  company  had  issued  i6o,ooo 
vehicle-battery  instruction  books,  which  was  enough  to  put 
several  copies  in  the  hands  of  each  user.  He  said  if  a  battery 
would  blow  up  when  it  did  not  receive  the  proper  attention, 
and  take  an  arm  or  a  linger,  it  would  get  better  attention.  .\s 
to  the  saving  by  the  absence  of  the  necessity  of  cleaning  the 
battery  cells  during  the  life  of  the  battery  he  thought  this 
would  amount  to  6o  per  cent  to  65  per  cent  for  the  new  type 
as  against  the  old.  Mr.  Ferguson  jocosely  referred  to  the 
story  of  the  woman’s  bank  account  and  the  woman  who  thought 
that  there  was  money  in  the  bank  as  long  as  there  were  checks 
m  the  book.  There  is  somewhat  of  a  parallel  to  this  in  the 
operation  of  electric  vehicles  by  ladies  who  think  that  the  bat¬ 
tery  is  all  right  as  long  as  the  wheels  will  turn. 

In  answer  to  a  questioh  Mr.  Ford  said  that  the  cost  of 
cleaning  on  old-type  batteries  averages  about  $i  per  cell,  and 
the  period  between  cleanings  in  usual  service  is  from  one  to 
one  and  one-half  years.  Mr.  E.  W.  Lloyd,  of  the  Common¬ 
wealth  Edison  Company,  said  that  his  company  now  maintains 
two  storage-battery  experts,  whose  services  arc  at  the  free 
disposal  of  anyone  in  the  city  charging  batteries  from  Common¬ 
wealth  Edison  service.  These  men  make  it  a  regular  business 
to  visit  garages  and  private  users  to  look  after  the  welfare  of 
batteries  and  instruct  users  in  their  care. 

Mr.  Edward  W.  Goedjen,  one  of  the  vehicle-battery  experts 
of  the  Commonwealth  Edison  Company,  referred  to  some  in¬ 
structions  to  users  to  the  effect  that  they  could  easily  tell  when 
batteries  were  nearly  charged  by  listening  to  them.  For  him¬ 
self  he  did  not  have  a  sufficiently  “musical  ear’’  to  do  this  and 
thought  it  a  good  plan  to  urge  the  use  of  a  hydrometer  and  a 
watt-hour  meter  rather  than  depend  on  the  “sound”  of  the 
battery.  Mr.  Blizard,  answering  a  question,  said  that  the 
“Iron-Clad”  battery  costs  from  40  per  cent  to  45  per  cent  more 
than  the  old  type. 

Mr.  Ferguson  referred  to  the  fact  that  the  gasoline  touring 
car  is  now  recognized  as  being  rather  clumsy  for  use  around 
the  city  on  account  of  its  length  and  weight,  and  as  a  conse¬ 
quence  light,  short-wheel-base  town  cars  are  being  brought  out. 
He  suggested  that  the  part  played  by  the  gasoline  town  car 
should  really  be  taken  by  the  electric  vehicle,  so  that  during 
the  winter  months  there  would  be  no  need  to  maintain  the 
gasoline  car  at  all. 

- 

The  Broader  Significance  of  Concentration  in 
Electricity  Supply. 

From  a  point  outside  the  arena  one  may  obtain  frequently 
a  better  view'  of  the  progress  of  events  than  is  available  to  the 
participants  themselves.  Therefore,  the  well-considered  article 
on  modern  central-station  practice  which  follows,  taken  from 
The  Times  (Engineering  Supplement)  of  London,  dated  Jan.  n, 
and  based  on  an  interview  with  a  man  who  stands  in  the  fore¬ 
front  of  the  electric  service  industry  in  the  United  States, 
should  prove  a  useful  and  encouraging  summary  for  .\merican 
readers : 

“The  general  tendency  of  the  electricity  supply  industry  in 
the  I’nited  States  is  toward  the  concentration  of  producing 
plant,  for  the  development  of  the  steam  turbine  in  very  large 


sizes  has  made  it  possible  to  install  io,ooo-kw,  15,000-kw  and 
20,ooo-kw  units.  This  development  has  had  a  marked  influence 
on  the  growth  of  the  central-supply  business  in  the  great  indus¬ 
trial  centers  of  the  United  States,  and  the  subject  is  one  on 
which  the  views  of  Mr.  Samuel  Insull,  the  president  of  the 
Commonwealth  Edison  Company  of  Chicago,  who  has  been 
spending  a  short  vacation  in  London,  will  be  noted  with  inter¬ 
est.  He  points  out  that  the  increased  size  of  generating  plant 
has  brought  the  cost  of  producing  current  down  to  so  low  a 
figure  as  to  make  the  operation  of  small  stations  quite  un¬ 
economical,  with  the  result  that  many  of  the  old  power  stations 
in  America  where  small  units  were  installed  have  been  aban¬ 
doned  in  favor  of  the  larger  plant.  A  dominating  factor  is 
that  the  large  station  can  be  built  and  equipped  in  the  United 
States  for  about  one-third,  and  in  some  cases  even  less  than 
one-third,  of  the  cost  of  the  old  stations  when  equipped  with 
reciprocating  engines  as  prime  movers  and  comparatively  small 
units.  In  addition  to  these  low  capital  costs  the  generation  of 
current  in  bulk  carries  the  advantages  of  low  operating  costs 
and  reduced  interest  and  depreciation  charges.  Thus  it  has 
been  possible  to  quote  low  selling  prices  for  the  current,  one 
result  of  which  has  been  that  in  addition  to  the  ordinary  busi¬ 
ness  of  the  electric  supply  companies  a  large  demand  has  been 
created  for  current  for  traction  requirements  by  tramways,  ele¬ 
vated  railways  and  in  some  cases  for  the  operation  of  steam¬ 
railway  termini,  although  in  the  past  some  of  the  railway  com¬ 
panies  have  built  and  are  still  operating  their  own  power  sta¬ 
tions.  A  very  large  business  has  also  been  liuilt  up  in  the  sup¬ 
ply  of  energy  to  industrial  establishments,  the  proprietors  of 
which  have  been  attracted  by  the  low  rates. 

“Some  idea  of  the  manner  in  which  the  demands  for  current 
have  expanded  may  be  gathered  from  the  fact  that  the  sales 
effected  by  the  Commonwealth  Edison  Company  reach  a  total 
of  between  600,000,000  and  700,000,000  of  Board  of  Trade  units 
[kw-hours]  a  year,  the  ntaxitnum  power  generated  during 
periods  of  heavy  demand  representing  upward  of  275,000  hp. 
Of  this  load  only  about  30  per  cent  is  for  lighting,  so  that  70 
per  cent  of  the  energy  generated  is  applied  to  traction  and 
industrial  purposes.  The  sphere  of  operation  covered  by  the 
Chicago  company  named  is  about  thirty  miles  by  twenty  miles 
— about  600  sq.  miles — in  which  area  there  is  a  population  of 
aboi-t  2.250.000. 

“Mr.  Insull  appears  to  have  been  much  impressed  with  the 
fact  that  in  London  the  electricity  and  gas  interests  are  re¬ 
garded  as  competitive,  whereas  in  the  United  States  that  is  not 
the  case,  the  gas  industry  tending  more  and  more  to  specialize 
in  the  fields  of  cooking  and  heating,  leaving  lighting  and  power 
to  be  served  by  electrical  enterprises.  A  suggested  explanation 
is  that  in  this  country  the  saturation  point  has  been  reached  in 
the  gas  industry,  whereas  in  the  United  States,  owing  to  the 
more  rapid  growth  of  the  population,  this  is  not  the  case.  At 
the  same  time  it  must  be  remembered  that  the  power  side  of  the 
electricity  supply  is  being  developed  on  what  may  be  regarded 
as  wholesale  lines  and  the  market  is  consequently  a  much  wider 
one  than  in  Great  Britain.  With  regard  to  the  prices  charged 
for  electrical  energy  by  the  great  central  stations  now  being 
established  in  the  United  States,  users  of  large  quantities  can 
make  contracts  at  o.375d.  [0.75  cent]  per  unit,  but  the  average 
prices  for  industrial  power  purposes  are  probably  about  id. 
per  unit. 

“With  regard  to  the  development  of  the  gas  engine  in  large 
sizes  for  use  in  central-station  practice,  its  employment  in  the 
United  States  is  at  the  present  time  confined  to  stations  estab¬ 
lished  by  large  corporations,  such  as  the  United  States  Steel 
Trust,  in  which  it  is  possible  to  utilize  waste  gases.  Mr.  Insull 
is  of  opinion  that  the  development  of  the  gas  engine  in  large 
units  has  been  retarded  by  the  increased  efficiency  and  the  low 
labor  costs  which  result  from  the  improvements  made  during 
recent  years  in  the  steam  turbine,  and  he  does  not  think  it  is 
probable  that  for  central-station  work,  at  all  events,  the  gas 
engine  will  prove  a  serious  competitor  to  the  steam  turbine 
unless  some  radical  and,  at  present,  unexpected  development  is 
made  by  those  who  are  investigating  gas-engine  problems. 
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“Mr.  Insull  is  not  alone  in  evincing  surprise  that  in  a  great 
center  such  as  London  the  old-fashioned  method  of  employing 
comparatively  small  units  in  a  large  number  of  stations  is  still 
allowed  to  continue,  and  it  is  obvious  that  the  unification  of  the 
production  of  electrical  energy  would  result  in  lower  generating 
costs.  That  a  cheap  bulk  supply  for  London  would  be  a  great 
public  benefit  is  a  matter  of  common  knowledge,  and  Mr. 
Insull  sees  no  reason  why  what  has  been  done  in  the  United 
States  could  not  be  accomplished  in  Great  Britain.  He 
expressed  the  opinion  that  the  difference  in  cost  between  gen¬ 
erating  in  one  large  central  station  and  generating  in  exist¬ 
ing  stations  is  such  as  to  make  it  quite  a  commercial  proposi¬ 
tion  to  buy  out  the  whole  of  the  existing  interests  and  to  estab¬ 
lish  one  or  more  large  modern  plants  to  meet  the  needs  of  the 
greatest  center  of  population  in  the  world.  The  possibility  of 
obtaining  current  for  industrial  requirements  at  a  low  rate 
should  have  a  material  effect  upon  the  large  number  of  small 
manufacturing  establishments  within  the  County  of  London 
and  would  act  generally  as  a  stimulus  to  industrial  enterprises 
of  all  descriptions.  By  cheapening  the  cost  of  production  it 
would  possibly  also  have  the  effect  of  checking  the  exodus  of 
large  industrial  undertakings  from  the  metropolitan  district.” 


The  Public  and  the  Public-Service  Corporation. 

Messrs.  John  M.  Ewen  and  A.  Bement  presented  a  brief  paper 
on  the  foregoing  subject  before  the  Western  Society  of  Engi¬ 
neers  in  Chicago  on  Feb.  i.  The  authors  pointed  out  the 
futility  of  competition  as  a  means  of  regulating  the  supply  of 
commodities  furnished  by  public-service  corporations.  They 
advocated  the  establishment  of  suitable  commissions  as  a  means 
for  handling  these  problems.  They  suggest  that  one  commis¬ 
sion  be  established  for  each  character  of  service  because  the 
questions  which  present  themselves  require  the  attention  of  a 
board  of  specialists  thoroughly  familiar  with  the  service. 

In  discussion  of  this  subject  Mr.  C.  V.  Weston,  president  of 
the  South  Side  Elevated  Railroad  Company,  favored  “super¬ 
vision”  by  commission,  but  not  “administration”  by  commis¬ 
sion.  He  referred  to  the  powers  of  the  commissions  in  New 
York  State  as  excessive.  He  thought  the  Massachusetts  method 
better.  Proper  regulation  should  secure  the  integrity  of  the 
investment.  He  thinks  in  Chicago  the  time  is  rapidly  approach¬ 
ing  for  a  change  in  the  method  of  administering  the  public- 
service  business. 

Mr.  S.  J.  Lamed,  general  superintendent  of  the  Chicago 
Telephone  Company,  said  that  there  is  regulation  and  control  of 
public-service  corporations  at  the  present  time.  The  main 
question  to  be  discussed  is  by  whom  should  this  regulation  be 
exercised.  Heretofore  it  has  been  mainly  by  legislative  bodies 
and  their  actions  frequently  have  been  governed  largely  by 
political  expediency.  He  thought  it  best  to  have  regulation  by 
bodies  of  specialists.  With  legislative  bodies  rate  regulation  is 
synonymous  with  rate  reduction. 

Mr.  J.  G.  Wray,  electrical  engineer  of  the  Chicago  Tele¬ 
phone  Company,  favored  a  commission  to  correlate  the  work  of 
the  various  public-service  companies  in  the  streets.  At  the 
present  time  there  is  too  much  confusion  and  economic  waste. 

Mr.  Peter  Junkersfeld  said  there  were  some  dangers  in  com¬ 
mission  regulation  if  commissions  were  not  properly  consti¬ 
tuted,  but  with  commissions  like  those  existing  in  Wisconsin 
and  Massachusetts,  composed  of  competent  and  reasonable  men 
and  holding  office  continually,  the  existence  of  a  commission 
adds  stability  and  value  to  public-service  securities. 

Mr.  D.  W.  Roper,  referring  to  the  difficulties  of  underground 
street  work  in  Chicago,  showed  how  these  difficulties  were  in¬ 
creased  hy  the  nearness  to  the  surface  of  the  sewers.  Under¬ 
ground  distributing  lines  of  various  kinds  necessarily  had  to 
stay  above  the  sewer  level. 

Mr.  C.  D.  Hill,  in  charge  of  the  sewer  department  of  the 
Board  of  Local  Improvements  of  Chicago,  said  that  the  quality 
of  regulation  given  to  any  public  service  is  no  worse  than  the 
government  which  does  the  regulating.  If  the  government  is 
rotten  the  regulation  probably  will  be  also.  He  suggested  two 
public-service  commissions  for  Illinois,  one  for  the  Chicago 


district  and  one  for  the  rest  of  the  State,  as  the  problems  to  be 
met  were  so  different. 

Mr.  John  Mabbs  said  that  the  money  spent  on  the  salaries  of 
the  present  Chicago  City  Council  would,  if  concentrated  on  ten 
men,  secure  the  ten  best  men  in  various  branches  in  the  coun¬ 
try  and  the  city  would  be  immeasurably  better  governed  than 
at  present. 

Mr.  R.  F.  Schuchardt  said  if  a  class  of  men  like  those  on 
the  Wisconsin  commission  could  be  appointed  and  would  stay 
in  the  service  both  companies  and  the  public  would  be  the 
gainers  under  commission  regulation. 

Mr.  G.  L.  Clausen  expressed  the  opinion  that  questions  like 
this  were  not  for  engineers  to  discuss,  as  they  are  political  and 
economic  questions.  The  engineer  should  be  a  man  of  facts 
and  figures.  Mr.  J.  R.  Cravath,  in  opposition  to  this  view,  said 
that  it  is  being  recognized  more  and  more  all  the  time  that  the 
engineer  has  a  broad  public  duty  to  perform  and  is  the  man 
most  competent  to  deal  with  many  public  questions.  If  engi¬ 
neers  have  disinterested  opinions  on  these  public  questions  of 
which  they  have  special  knowledge,  they  should  not  hesitate  to 
use  their  influence  toward  a  proper  solution  of  them. 


Public-Utility  Measures  Before  California  Legislature. 

Three  bills  and  one  constitutional  amendment  framed  by  a 
conservation  committee  have  been  introduced  in  the  California 
Legislature,  now  in  session  at  Sacramento.  Two  of  the  bills 
provide  for  the  appointment  of  boards  of  control — one  of  three 
members  and  the  other  of  five  members — which  shall  govern 
the  appropriation  of  water  for  electrical  and  power  purposes. 
The  third  bill  stipulates  that  no  water  for  the  generation  of 
electricity  may  be  appropriated  for  longer  than  twenty-five 
years.  The  proposed  amendment  to  the  constitution  permits 
cities  and  counties  to  fix  annually  the  rates  at  which  electric 
power  shall  be  supplied,  and  if  any  company  attempts  to  collect 
more  than  these  rates  its  charter  will  be  forfeited. 


Messages  of  Governors  to  Legislatures. 

The  following  abstracts  of  the  annual  messages  of  Governors 
of  States  to  Legislatures  which  have  just  assembled  supple¬ 
ment  similar  abstracts  of  messages  published  in  these  columns 
in  previous  issues: 

GOVERNOR  WEST  OF  OKEG.ON. 

Governor  West  said  that  effective  conservation,  control  or 
development  of  the  resources  of  Oregon  could  come  only 
through  State  and  federal  co-operation.  .A  stream  the  source 
and  flow  of  which  were  entirely  within  the  boundaries  of  the 
State,  even  if  within  the  boundaries  of  a  federal  forest  reserve, 
should  be  given  over  to  the  control  of  the  State.  But  in  the 
control  of  interstate  streams  the  federal  government  must  be 
looked  to.  It  was  a  good  suggestion  that  the  interstate  waters 
of  a  basin  lying  within  the  boundaries  of  several  adjoining 
States  might,  as  far  as  possible,  be  turned  over  to  the  joint  con¬ 
trol  of  these  States. 

A  movement  to  solve  the  problem  of  lessening  the  hardships 
from  the  hazards  of  injury  and  furnishing  relief  to  the  in¬ 
jured  should  be  given  every  encouragement. 

There  was  a  demand  from  many  quarters  for  the  better  reg¬ 
ulation  of  all  public-service  corporations,  and  a  movement  was 
now  on  foot  to  place  those  not  now  subject  to  control  under 
the  jurisdiction  of  some  commission.  Experience  had  shown 
that  just  rates  and  treatment  came  only  through  such  effective 
regulation  and  there  was  no  excuse  for  further  delaying  action 
in  the  State. 

The  constant  consolidation  and  reorganization  of  the  public- 
service  corporations  and  the  lack  of  proper  regulation  in  the 
matter  of  issuing  stock  had  attracted  the  attention  of  the  mem¬ 
bers  of  the  Legislature  and  convinced  them  that  there  was  great 
need  of  legislation  which  would  protect  the  public  from  all 
unwarranted  issues  of  watered  stock.  In  the  absence  of  any 
action  on  the  part  of  the  United  States  Congress,  it  was  surely 
within  the  province  of  the  State  to  take  action  in  the  matter. 
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GOVtKNoK  TENER  OK  PENNSYLVANIA. 

(jovcrnor  Tener  said  that  the  present  Railroad  Commission 
had  done  well,  but,  circumscribed  as  to  its  limitations,  it  could 
not  fulfil  the  present  requirements  in  the  treatment  of  the  rela¬ 
tions  between  the  people  and  the  public-service  corporations. 

A  commission  vested  with  all  possible  power  should  have  the 
general  supervision  and  control  of  corporations  and  individuals 
having  to  do  with  public  utilities,  and  the  present  Railroad 
Commission  should  be  abolished.  Such  a  commission  would 
create  a  better  feeling  between  the  people  and  corporations, 
would  keep  the  companies  within  their  lawful  bounds  and 
would  compel  them  to  render  the  reasonable  and  satisfactory 
service  for  which  their  franchises  were  granted.  It  would  pre¬ 
vent  the  construction  of  unnecessary  railroads  and  works  and 
the  issue  of  obligations  not  fully  represented  by  actual  value 
given.  It  would  protect  the  companies  against  unfair  tax,  while 
the  rights  of  the  people  would  be  fully  conserved.  The  enact¬ 
ment  of  legislation  creating  such  a  commission  was  therefore 
recommended.  It  was  desired  by  the  people  and  should  be  wel¬ 
comed  by  all  fairly  disposed  corporations. 

I’ennsylvania,  the  greatest  of  all  industrial  States,  should  be 
the  first  to  put  into  operation  advanced  legislation  in  respect  to 
workmen’s  compensation.  Governor  Tener  advised  the  appoint¬ 
ment  of  a  commission  of  workmen  and  employers  to  investi¬ 
gate  the  question  and  recommend  a  bill. 

GOVERNOR  HADLEY  OK  MISSOl’i::. 

Governor  Hadley  declared  that  the  efforts  of  the  State  and 
its  various  municipalities  to  accomplish  effective  regulation  of 
the  rates  and  service  of  public-service  corporations  in  Mis¬ 
souri  had  not  been  attended  with  satisfactory  results.  The 
question  of  the  regulation  of  public-service  corporations  was  a 
continuing  question  of  public  interest  and  concern.  The  right 
of  the  people  to  regulate,  either  by  legislative  enactments  or 
through  orders  of  a  commission  properly  authorized,  the  rates 
and  service  of  public-service  corporations  was  now  not  only 
generally  conceded,  but  the  necessity  of  such  regulation  was 
also  generally  recognized.  The  establishment  of  a  State  pub¬ 
lic-service  commission  would  give  to  capital  invested  and  seek¬ 
ing  investment  the  assurance  which  it  sought  and  required 
that  investigation  would  precede  regulation  and  that  no  radical, 
extreme  or  retaliatory  orders  would  be  adopted  or  enforced, 
and,  on  the  other  hand,  it  would  give  the  people  assurance  that 
their  rights  w'ould  be  safeguarded  and  their'  interests  protected. 

Governor  Hadley  urged  upon  the  consideration  of  the  Legis¬ 
lature  the  subject  of  a  special  tax  upon  the  franchise  of  exist¬ 
ing  business  corporations.  It  would  be  no  injustice  to  th^ 
corporations  in  Missouri  if  the  State  should  follow  the  example 
of  other  States  and  impose  a  tax  of  25  cents  upon  each  $1,000 
of  capitalization. 

If  in  the  opinion  of  the  members  of  the  .Vssemhly  there  was 
not  sufficient  time  to  give  the  subject  of  employers’ *liahili:y  and 
workmen’s  compensation  laws  the  consideration  and  investiga¬ 
tion  necessary  for  such  an  important  change  in  the  system  of 
litigation  and  in  the  conduct  of  industrial  and  commercial  occu¬ 
pations,  Governor  Hadley  recommended  that  a  commission  be 
provided  which  would  investigate  the  subject  further  and  report 
to  the  next  General  .\ssemhly. 

GOVERNOR  CARROLI.  OK  IOWA. 

Governor  Carroll  renewed  his  recommendation  of  two  years 
ago  for  the  creation  of  a  public-utilities  commission  or  the 
enlargement  of  the  powers  of  the  Board  of  Railroad  Commis¬ 
sioners.  He  declared  that  a  commission  clothed  with  such 
power  and  authority  as  were  given  by  the  laws  of  New  York 
and  Wisconsin  would  prove  of  great  benefit  to  the  State.  The 
question  of  the  regulation  and  control  of  the  water-powers  of 
the  State  should  be  lodged  with  the  proposed  commission. 

The  existing  law  designed  to  prevent  the  issue  of  watered 
stock  did  not  seem  to  have  worked  any  particular  hardship  as 
to  the  incorporation  of  an  ordinary  going  business,  but  it  had 
evidently  proved  a  hindrance  to  the  promotion  of  new 
incorporations,  and  especially  '‘Icctric  railways.  The  particular 
cause  of  the  trouble  sceemed  to  be  that  the  law  did  not  take  into 
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account  the  expense  incurred  before  the  enterprise  reached  the 
time  for  the  issue  of  stock,  and  that  it  did  not  take  into  consid¬ 
eration  any  discount  in  the  sale  of  bonds.  Until  similar  laws 
were  passed  by  other  States,  or  the  federal  government,  Iowa 
seemed  destined  to  suffer  a  decided  disadvantage.  Governor 
Carroll  called  attention  to  the  matter  in  order  that  it  might  be 
determined  whether  relief  could  be  had  without  defeat  of  the 
real  purpose  of  the  law,  and,  if  none  could  be  had,  that  the 
.\ssembly  might  decide  whether  the  law  should  continue  un¬ 
changed  in  the  hope  of  action  by  other  States  or  by  Congress. 

The  subject  of  compensation  of  workmen  merited  careful 
consideration.  It  was  Governor  Carroll’s  understanding  that 
such  a  law  was  desired  both  by  the  employer  and  employee,  so 
that  the  conditions  under  which  damages  might  be  recovered 
and  their  amount  might  be  determined  in  advance  as  far  as 
possible. 

GOVERNOR  O’nEAL  OK  ALABAMA. 

Governor  O’Neal  suggested  that  the  pow'ers  of  the  present 
Railroad  Commission  be  so  enlarged  as  to  embrace  telephone 
and  telegraph  companies,  with  full  power  after  hearing  to 
adjust  and  regulate  interstate  rates. 

GOVERNOR  JOHNSON  OK  CALIKORNIA. 

Governor  Johnson  said  that  the  great  natural  wealth  of 
water  in  the  State  had  been  permitted,  under  existing  laws  and 
lack  of  system,  to  be  misappropriated  and  to  be  held  to  the 
great  disadvantage  of  its  economical  development.  The  pres¬ 
ent  laws  in  this  respect  should  be  amended.  If  it  could  lie 
demonstrated  that  claims  were  held  wrongfully  and  illegally, 
these  claims  should  revert. to  the  State,  and  a  rational  and 
equitable  code  and  method  of  procedure  for  water  conservation 
and  development  should  be  adopted. 

Those  in  the  State  who  had  given  most  study  to  the  subject 
of  an  employers’  liability  law  would  soon  present  to  the  Legis¬ 
lature  a  comprehensive  bill.  Governor  Johnson  will  address 
the  Legislature  again  on  this  subject. 

It  was  suggested  that  an  appropriation  of  at  least  $75,000 
be  made  for  the  use  of  the  Railroad  Commission  in  order  that 
it  may  determine  the  physical  value  of  the  transportation  com¬ 
panies  in  the  State.  The  commission  should  have  the  amplest 
power  that  can  'oe  conferred  upon  it. 

GOVERNOR  DO.NAGHEY  OK  ARKANSAS. 

Governor  Donaghey  said  that  it  was  absolutely  necessary 
that  some  provision  he  made  for  the  regulation  and  control  of 
public-service  corporations  furnishing  water,  electric  light,  gas 
and  telephone  service.  It  was  generally  the  case  that  these 
corporations  were  owned  by  non-resident  investors  and  that 
the  great  profit  arising  from  the  operation  of  the  properties 
went  outside  of  the  State  to  add  to  the  wealth  of  other  com¬ 
munities.  The  fact  that  foreign  capital  was  invested  in  these 
properties  was  no  ground  for  complaint,  but  the  fact  remained 
that  abuses  in  the  management  were  permitted  to  grow  up 
that  would  scarcelj’  exist  if  those  in  control  w’ere  on  the  ground 
and  able  to  know  what  was  being  done.  It  ought  to  be  made  a 
misdemeanor  of  any  water,  electric  light,  gas  or  telephone 
company  to  discontinue  a  service  to  its  patrons  without  at  least 
forty -eight  hours’  written  notice. 

The  enactment  of  a  law  providing  for  compulsory  compensa¬ 
tion  for  industrial  accidents  was  recommended. 

GOVERNOR  NORRIS  OK  MONTANA. 

Governor  Norris  said  that  the  creation  of  the  Interstate 
Commerce  Commission  and  of  State  railway  commissions  had 
been  but  the  beginning  of  a  movement  that  should  be  extended 
to  all  public-service  corporations.  Fewer  and  larger  corpora¬ 
tions  was  a  fixed  policy  of  the  business  world,  and  combina¬ 
tions  followed  in  sequence.  Public  service  commissions  with 
full  power  to  regulate  would  bring  about  conditions  that  were 
fair  alike  to  the  corporations  and  the  public.  Appointive  com¬ 
missions  with  full  power  of  removal  vested  in  the  appointing 
authority  would  prove  more  satisfactory  than  elective  com¬ 
missions.  A  public-service  commission,  with  whose  necessity 
Governor  Norris  was  impressed,  could  also  perform  the  duties 
of  a  tax  commission. 
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It  was  clearly  evident  that  the  issue  of  watered  stocks  and 
bonds  should  not  have  been  permitted  in  the  first  instance  and 
that  effective  supervision  of  corporations  could  have  prevented 
the  difficulty.  The  mistakes  of  the  past  may  be  utilized  as 
warnings  to  prevent  commission  of  like  errors  in  the  future. 
The  issue  of  capital  stock  and  increases  in  stock  or  the  crea¬ 
tion  of  an  indebtedness  by  corporations  should  not  be  allowed 
until  some  State  authority  had  made  an  examination  and  be¬ 
come  satisfied  that  a  fair  market  value  in  money  or  property 
had  been  paid  for  stocks  and  bonds,  except  that  a  reasonable 
amount  of  promotion  stock  or  premiums  might  be  allowed  for 
organization,  promotion  or  selling  purposes.  He  could  not 
believe  that  the  enactment  of  any  laws  justly  and  fairly  regu¬ 
lating  corporations  would  prevent  investment  and  development 
in  Montana. 

Special  messages  will  be  submitted  later  to  the  Legislature 
upon  the  report  of  the  commission  recommending  employers’ 
liability  and  workmen’s  compensation  acts,  and  upon  the  report 
of  the  conservation  commission.  The  latter  will  recommend 
laws  for  the  regulation  of  appropriations  of  water  for  power 
purposes. 

GOVERNOR  KITCHIN  OF  NORTH  CAROLINA. 

Governor  Kitchin  urged  that  all  power  and  light  plants  in  the 
State,  and  all  companies  selling  energy  for  lighting  and  indus¬ 
trial  purposes  in  the  State,  be  placed  under  the  jurisdiction  of 
the  Corporation  Commission,  and  that  this  commission  shall 
have  the  same  powers  and  duties  in  regard  to  these  properties 
and  their  rates  and  operation  that  it  has  in  regard  to  railroads. 
A  proper  act,  if  fairly  enforced,  would  prevent  over-capitaliza¬ 
tion. 

It  was  doubtful  whether  the  State  should  have  disposed  of 
the  natural  powers  of  its  streams  for  private  benefit  or  profit, 
but  this  State  had  so  disposed  of  its  powers  and  the  original 
question  might  therefore  be  academic.  Governor  Kitchin,  how¬ 
ever,  had  no  doubt  of  the  right  and  duty  of  the  State  to  control 
and  regulate  in  cases  where  the  power  or  its  product  w'as  sold 
to  the  public. 

It  was  recommended  that  the  Corporation  Commission  be 
authorized  to  employ  an  expert  or  experts  to  examine  and 
report  upon  the  physical  condition  of  railroads  and  other 
public-service  corporations  under  its  jurisdiction. 

GOVERNOR  HAWLEY  OF  IDAHO. 

Governor  Hawley  said  that  such  action  should  be  taken 
by  the  Legislature  to  amend  the  employers’  liability  law  as 
to  make  it  conform  to  the  laws  enacted  during  the  last  decade 
by  the  Legislatures  of  most  of  the  States  of  the  Union  and 
to  give  protection  to  the  employees  engaged  in  all  branches 
of  labor.  The  law  passed  by  the  last  Legislature  was  abso¬ 
lutely  ineffective  in  the  judgment  of  Governor  Hawley. 

GOVERNOR  ODDIF  OF  NEVADA. 

Governor  Oddie  recommended  the  consideration  of  the  N’a- 
tional  Civic  Federation  bill  providing  for  direct  compensation 
for  injured  workmen. 

GOVERNOR  GLASSCOCK  OF  WEST  VIRGINIA. 

Governor  Glasscock  of  West  Virginia  advocated  earnestly  the 
regulation  of  public-service  corporations  in  the  interest  of  the 
people  of  the  State,  as  well  as  in  the  interest  of  the  corpora¬ 
tions  themselves.  The  present  laws  were  wholly  insufficient  to 
furnish  parties  aggrieved  by  the  actions  of  public-service  cor¬ 
porations  with  speedy  and  adequate  relief. 

Governor  Glasscock  said  that  he  felt  bound  by  the  action  of 
his  party  to  recommend  an  employers’  liability  law,  but  he 
would  not  disapprove  a  proper  workmen’s  compensation  act  if 
such  a  law  should  be  enacted  by  the  Legislature. 


Vermont  Public  Service  Commission  News, 

The  Vermont  Public  Service  Commission  has  made  public 
its  report  for  the  year  ended  June  30,  1910.  The  report  is 
printed  as  a  volume  of  974  pages  and  covers  in  detail  every 
branch  of  the  commission’s  work,  including  the  supervision  and 


returns  of  all  the  public-service  corporations  in  the  State. 
There  are  now  operating  in  the  State  about  seventy-five  tele¬ 
phone  companies,  sixty-one  electric  light  companies,  of  which 
twenty-one  sell  energy  for  motors,  ten  transmission  com¬ 
panies,  thirteen  gas  companies,  eight  telegraph  companies  and 
four  express  companies,  making  in  all  171  companies  subject 
to  the  supervision  of  the  board  under  the  new  Public  Service 
Commission  law  of  1908,  in  addition  to  the  railroads  under  the 
supervision  of  the  previous  Railroad  Commission. 

The  report  states  that  blanks  sent  out  by  the  commission  on 
April  I,  1910,  had  been  returned  very  slowly,  anil  that  a  large 
amount  of  correspondence  and  personal  interviews  had  been 
necessary  in  order  to  have  the  reports  filled  out  properly.  A 
good  many  small  telephone  and  electric  light  companies  have 
very  simple  methods  of  bookkeeping,  and  the  commission  says 
that  it  has  been  very  difficult,  and  in  some  cases  impossible, 
to  secure  anything  like  an  intelligent  report.  In  a  number  of 
instances  companies  conduct  an  electric  light  or  telephone 
business  in  connection  with  some  other  business.  In  these  cases 
there  has  been  no  segregation  of  accounts.  However,  the  offi¬ 
cials  of  all  of  these  companies  have  manifested  a  disposition  to 
co-operate  with  the  commission  and  furnish  all  information 
possible. 

The  most  important  formal  complaint  handled  during  the 
year  under  the  new  law  was  that  brought  by  the  State’s  attor¬ 
ney  of  Washington  County,  seeking  the  improvement  of  over¬ 
head  distribution  conditions  in  the  Barre-Montpelier  district. 
As  a  result  of  the  investigation  an  order  was  issued  requiring 
radical  reconstruction  and  rearrangement  of  lines,  with  the 
consent  of  substantially  all  the  parties  concerned.  About  four 
miles  of  work  was  required  to  be  completed  during  the  past 
season,  and  the  remaining  work  is  to  be  done  in  subsequent 
annual  instalments.  An  exhaustive  series  of  specifications  cov¬ 
ering  the  wiring  improvements  ordered  is  included  in  the  report. 
.Another  important  complaint  was  by  the  State’s  attorney  of 
Rutland  County  against  the  New  England  Telephone  &  Tele¬ 
graph  Company  charging  inadequate  telephone  service.  The 
company  voluntarily  offered  to  reduce  all  ten-party  lines  in 
Rutland  and  its  vicinity  to  six-party  lines.  In  view  of  the 
expert  investigation  being  made  by  the  Massachusetts  Highway 
Commission  into  the  question  of  telephone  rates  it  was  decided 
to  hold  the  latter  problem  open  pending  the  results  of  the 
work  at  Boston.  The  report  is  signed  by  Hon.  John  W,  Red¬ 
mond,  chairman ;  Hon.  Eli  H.  Porter  and  Hon.  S.  Hollister 
Jackson,  commissioners,  and  Mr.  Rufus  W.  Spear,  clerk. 


Massachusetts  Legislative  News. 

•About  thirty  bills  of  interest  to  gas  and  electric  light  com¬ 
panies  have  been  introduced  into  the  Legislature  of  1911  and 
referred  to  the  committee  on  public  lighting  for  hearing.  At 
the  request  of  the  Massachusetts  Gas  and  Electric  Light  Com¬ 
mission  a  bill  has  been  introduced  providing  that  electric  light 
companies,  like  gas  companies,  shall  be  expressly  prohibited 
from  leasing  or  contracting  for  the  operation  of  their  works. 
The  board  points  out  that  during  the  past  year  its  attention  has 
been  directed  to  an  instance  in  which  an  electric  light  com¬ 
pany  has  undertaken  to  make  a  ninety-nine-year  lease  of  its 
works  and  distributing  sy.stem  to  another  company,  and  to  the 
attempt  of  another  company  virtually  to  contract  with  a  power 
company  for  the  operation  of  its  plant.  The  commission  states 
that  w'hile  the  validity  of  such  contracts  is  open  to  serious  ques¬ 
tion  they  are  not  expressly  forbidden  by  statute  except  in  the 
case  of  gas  companies.  The  board  considers  such  contracts 
antagonistic  to  the  policy  of  the  State  and  a  menace  to  the 
interests  of  consumers.  A  bill  has  been  introduced  on  petition- 
of  Mr.  G.  N.  Nichols  that  no  gas  or  electric  light  company  shall 
declare  or  pay  dividends  aggregating  in  any  year  more  than  6 
per  cent  of  the  par  value  of  the  capital  stock  of  the  company 
which  is  outstanding  at  the  end  of  the  year  and  that  the  net 
assets  of  such  a  company,  exclusive  of  the  value  of  good 
will  and  franchises,  shall  at  no  time  exceed  10  per  cent  of  the 
par  value  of  the  outstanding  capital  stock.  The  bill  provides 
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that  any  premium  received  from  the  sale  of  stock  shall  be  con¬ 
sidered  as  an  asset  and  not  carried  by  the  company  as  a  liabil¬ 
ity.  A  bill  has  been  introduced  into  the  Senate  which  pro¬ 
vides  that  whenever  the  Gas  and  Electric  Light  Commission 
authorizes  the  issue  of  additional  stock  in  a  gas  or  electric  light 
company  such  shares  shall  be  sold  at  public  auction  in  the  City 
of  Boston  instead  of  being  offered  first  to  the  stockholders  of 
the  company. 

.\n  effort  has  been  made  to  secure  easier  conditions  of  mu¬ 
nicipal  ownership  by  the  introduction  of  a  bill  into  the  Senate 
which  provides  that  a  single  ratification  of  a  vote  to  acquire  a 
plant  shall  be  sufficient  in  place  of  the  present  requirement  of 
a  two-thirds  vote  in  each  branch  of  the  city  council  in  each 
of  two  successive  municipal  years.  .Another  Senate  bill  pro¬ 
vides  that  whenever  a  meter  reader  of  a  gas  company  makes  a 
reading  upon  a  consumer's  premises  a  memorandum  of  the 
number  of  cu.  ft.  of  gas  consumed  since  the  last  prior  reading 
shall  be  presented  to  the  consumer.  A  '  House  bill  recently 
introduced  provides  that  any  city  or  town  may  construct  and 
maintain  a  municipal  lighting  plant  upon  a  single  vote  to  that 
effect.  Two  bills  have  been  introduced  into  the  House  provid¬ 
ing  that  no  meter  charge  shall  be  made  in  either  gas  or  elec¬ 
tric  service.  Another  House  bill  provides  that  municipalities 
of  less  than  200,000  people  may  construct,  maintain,  purchase 
and  lease  conduits  and  connecting  structures  to  owners  or 
operators  of  wires  and  cables,  subject  to  the  appeal  of  the  lat¬ 
ter  to  the  Gas  and  Electric  Light  Commission.  A  bill  now 
before  the  House  provides  for  a  complete  inspection  of  gas 
plants  at  least  once  a  year.  Another  attempt  has  been  made  to 
undermine  the  rate-adjudication  authority  of  the  Gas  and  Elec¬ 
tric  Light  Commission  by  the  introduction  of  bills  reducing  the 
price  of  gas  in  East  Boston  and  Woburn.  A  bill  has  been 
filed  which  provides  that  all  gas,  electric  lighting  and  power 
companies  using  cash-recording  meters  shall  be  responsible  for 
the  loss  by  fire  or  theft  or  otherwise  of  all  cash  deposited  in 
such  meters.  A  resolve  before  the  House  provides  that  the 
Massachusetts  Highway  Commission  shall  investigate  and  re¬ 
port  upon  the  advisability  of  having  the  wires  of  all  telephone 
companies  in  the  State  placed  underground,  particularly  with 
reference  to  State  highways  in  cities  of  25,000  inhabitants  and 
upward 


Massachusetts  Commission  News. 


The  joint  board  consisting  of  the  Massachusetts  Railroad  and 
the  Boston  Transit  Commissions  has  submitted  a  report  to  the 
Legislature  in  favor  of  the  acquisition  of  a  controlling  interest 
in  outlying  street  railways  by  the  Boston  Elevated  Railway 
Company.  The  commission  approves  of  the  stock-holding 
policy  and  unanimously  agrees  that  the  acquisition  of  outside 
companies  by  the  Boston  Elevated  would  be  in  the  public 
interest.  The  board  feels,  however,  that  after  35  per  cent  of 
the  stock  has  been  acquired  the  Boston  Elevated  interests  must 
proceed  to  legal  consolidation  by  acquiring  the  property  and 
rights  of  the  subsidiary  companies.  Close  supervision  of  the 
taking  over  of  control  is  recommended,  the  work  to  be  done 
under  the  jurisdiction  of  the  Railroad  Commission.  According 
to  the  plans  for  expansion  lately  made  public  the  passage  of  the 
law  and  the  acceptance  of  it  by  the  Boston  Elevated  Railway 
Company  would  create  a  single  system  from  the  operating  point 
of  view  involving  about  1700  miles  of  track  and  earning  over 
$23,000,000  per  year.  Nearly  14,000  employees  are  at  work  on 
tne  lines  concerned,  and  the  annual  traffic  covers  the  transpor¬ 
tation  of  nearly  half  a  billion  passengers.  Expensive  economies 
in  energy  production,  distribution  and  car  operation  are  antici¬ 
pated. 

Other  important  questions  discussed  by  the  joint  board  are 
the  extension  of  the  subway  and  tunnel  leases  in  Boston  and  the 
proposed  consolidation  of  the  Boston  Elevated  Railway  Com¬ 
pany  and  the  West  End  Street  Railway  Company.  Regarding 
the  subway  and  tunnel  leases,  the  board  is  of  the  opinion  that 
these  should  be  extended,  and  that  there  should  be  a  uniform 
date  of  expiration  for  all  leases  and  a  uniform  rate  of  rental. 


which  the  board  recommends  to  be  4.5  per  cent  on  the  net 
cost  up  to  the  year  1936.  The  board  believes  that  the  finances 
of  subway  and  tunnel  construction  should  be  placed  upon  such 
a  basis  as  to  provide  for  the  payment  at  maturity,  without 
renewal,  of  all  bonds  issued  for  subway  or  tunnel  construction. 
No  change  in  the  existing  rentals  is  recommended  until  after 
the  present  leases  expire.  A  provision  is  also  made  for  a 
board  of  arbitration  to  fix  the  rate  of  rental  after  1936,  •  all 
recommendations  being  conditional  upon  the  consolidation  of 
the  West  End  and  Boston  Elevated  companies,  and  upon  the 
construction  of  the  Park  Street-South  Station-Andrew  Square 
subway,  with  its  leasing  by  the  Boston  Elevated  Railway  Com¬ 
pany.  In  the  matter  of  Boston  Elevated-West  End  consolida¬ 
tion  the  joint  board  strongly  urges  that  it  be  effected  by  Decem¬ 
ber,  1911.  A  single  control  exists  to-day  under  the  present 
lease,  which  expires  eleven  years  hence.  The  majority  of  the 
board  would  permit  the  consolidation  upon  the  desired  basis 
of  an  8  per  cent  dividend  rate  upon  the  common  stock  of  the 
West  End  company,  and  feels  that  it  is  advisable,  expedient  and 
in  the  public  interest  to  authorize  the  dividend  rate  of  8  per 
cent  upon  which  the  two  companies  have  agreed.  The  board 
points  out  that  great  advantages  will  be  obtained  from  this  con¬ 
solidation,  with  a  saving  in  capital  and  operating  expenses.  A 
minority  report  is  issued  in  favor  of  the  consolidaition,  but 
stating  that  a  dividend  rate  of  7  per  cent  is  the  return  which 
should  be  fixed. 

Little  probability  exists  that  the  proposed  bill  abolishing  the 
existing  public-service  commissions,  of  the  State  and  forming 
a  single  public-utility  board  will  receive  favorable  consideration 
at  the  present  legislative  session.  The  record  of  the  Massa¬ 
chusetts  commissions  appears  satisfactory  to  the  general  pub¬ 
lic,  and  while  the  efficiency  of  these  tribunals  continues  to  be 
demonstrated  in  the  face  of  constantly  increasing  duties  there 
appears  to  be  little  prospect  that  any  extended  changes  in 
policy  will  be  inaugurated.  > 


Hearing  of  Massachusetts  Commission  on  Street- 
Lighting  Rates. 

The  Massachusetts  Gas  &  Electric  Light  Commission  gave 
the  first  of  a  series  of  hearings  at  Worcester  on  Jan.  31  upon 
the  petition  of  Mayor  James  Logan  for  a  reduction  in  the  street¬ 
lighting  rates  charged  by  the  Worcester  Electric  Light  Com¬ 
pany.  The  petitioners  were  represented  by  Mayor  Logan, 
Messrs.  Anderson  and  Thayer,  of  the  legal  department  of  the 
city,  and  the  consulting  engineer  of  the  municipality,  Mr.  Wil¬ 
liam  1).  Marks,  of  New  York.  The  company’s  case  was  con¬ 
ducted  by  Everett  W.  Burdett,  Esq.,  of  Boston,  counsel  of  the 
Massachusetts  Electric  Lighting  Association,  President  George 
T.  Dewey  and  other  officers  of  the  company  being  also  in  at¬ 
tendance.  The  opening  day  was  devoted  almost  entirely  to  the 
presentation  of  the  city’s  case,  with  cross-examination  by  the 
respondent.  The  chief  point  of  interest  in  the  case  is  the  dis¬ 
cussion  centering  about  the  cost  of  lighting  the  streets  by  4-amp 
magnetite  lamps,  Worcester  being  illuminated  by  this  equipment 
to  the  practical  exclusion,  of  all  other  types.  Nearly  900  lamps 
are  now  in  service  on  an  all-night  and  every-night  basis,  the 
cost  to  the  city  being  $91.25  per  lamp  per  year.  The  policy  of 
the  company  in  developing  its  territory  was  brought  into  ques¬ 
tion  by  the  city,  and  another  factor  which  bears  upon  the  matter 
to  a  large  extent  is  the  unusually  large  amount  of  underground 
construction  involved. 

Mayor  Logan  addressed  the  board  on  behalf  of  a  reduction  in 
rates,  contending  that  the  situation  in  Worcester  should  be 
judged  entirely  on  the  basis  of  local  conditions  and  that  com¬ 
parisons  with  prices  elsewhere  are  of  little  value.  He  said  that 
as  a  result  of  conferences  with  the  company  the  officials  of  the 
latter  had  offered  to  supply  the  city  with  street  lighting  at  a 
price  of  $86.25  per  lamp  per  year.  This  was  not  acceptable  to 
the  municipality,  since  Mr.  Marks  had  figured  that  a  fair  price 
for  arc  lamps  in  Worcester  is  $64.83  per  lamp  per  year.  The 
Mayor  said  that  $83.25  per  lamp  was  the  highest  price  he  was 
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willing  to  accept.  He  contended  that  a  larger  exploitation  of 
the  company’s  commercial  field  would  enable  it  to  supply  light¬ 
ing  of  the  city  streets  at  lower  cost.  He  cited  numerous  figures 
purporting  to  show  that  the  company’s  prosperity  warrants  a 
reduction  in  the  rate,  and  then  called  upon  Mr.  W.  D.  Marks, 
consulting  engineer.  New  York,  who  submitted  an  exhaustive 
report  of  sixty-six  pages  in  suport  of  the  establishment  of  lower 
charges.  Mr.  Marks  stated  that  in  the  absence  of  an  appraisal 
of  the  property  it  was  difficult  to  obtain  results  of  the  highest 
accuracy,  his  figures  being  based  chiefly  upon  the  book  assets 
of  the  company  and  its  tax  valuation.  Mr.  Marks’  final  tabula¬ 
tion  of  estimated  cost  of  street  lighting  was  as  follows : 


Cost  of  energy,  1,078,650  kw-hours  at  1.38  cents .  $14,885.87 

Depreciation,  7  percent  on  $300,000 .  21,000.00 

Extra  expense  of  attendance,  repairs  and  tuljes .  5,000.00 


Total  operating  cost,  average  862  lights  at  $4 7. 43 .  $40,885.87 

Profit,  5  per  cent  on  $300,000 .  15,000.00 

Total .  $55,885.87 

Average  cost  per  lamp .  $64.83 


Mr.  Marks’  report  contained  a  voluminous  discussion  of  the 
principles  and  practice  of  rate-making,  with  particular  applica¬ 
tion  to  conditions  as  seen  by  him  in  Worcester.  He  reached  the 
final  conclusion  that  “the  real  difficulty  at  Worcester  appears 
to  be  a  lack  of  proper  rates  for  electricity  resulting  from  a 
policy  which  produces  haphazard  high  and  low  prices  and  re¬ 
stricted  sales,  rather  than  a  scientific  management  of  rationally 
lowered  prices  and  large  sales.’’ 

Under  cross-examination  Mayor  Logan  said  that  he  would 
prefer  to  have  the  Worcester  company  managed  by  local  men 
than  by  outsiders,  and  he  recognized  that  the  stockholders  had 
lately  withstood  the  tempting  offer  of  $300  per  share  from 
parties  beyond  the  bounds  of  Worcester.  Mr.  Burdett  brought 
out  the  point  that  the  company  has  reserved  352,000  ft.  of  ducts 
for  the  city  which  cannot  be  used  for  any  other  service  and 
that  there  is  a  total  investment  of  about  $210,000  in  duct  equip¬ 
ment  from  which  no  revenue  can  be  derived,  .-^bout  half  of 
this  investment  is  in  unproductive  city  ducts.  After  a  long 
discussion  the  Mayor  admitted  that  the  cost  of  carrying  the 
investment  necessary  to  enable  the  company  to  meet  the  demands 
of  the  immediate  future  should  be  borne  by  the  consumers. 
Mayor  Logan  was  willing  that  a  6  per  cent  return  should  be 
paid  on  all  property  representing  the  sale  of  stock  and  the  fair 
and  reasonable  earnings  of  the  company,  but  he  objected  to  the 
payment  of  dividends  on  accumulated  surplus.  At  the  close 
of  the  hearing  a  continuance  was  taken  to  Feb.  24,  when  Mr. 
Marks  will  be  cross-examined  by  the  company  and  evidence 
submitted  in  rebuttal  of  his  report,  with  particular  reference  to 
the  cost  of  magnetite  arc  lighting  as  determined  by  the  local 
operating  conditions  and  administration. 


New  York  Commission  News. 


The  Public  Service  Commission,  Second  District,  has  denied 
the  application  of  the  receivers  of  the  Hudson  River  Electric 
Company  to  exercise  a  franchise  granted  it  by  the  village  of 
South  Glens  Falls.  This  field,  which  is  a  small  one,  is  now 
occupied  by  the  United  Gas,  Electric  Light  &  Fuel  Company,  of 
Sandy  Hill  and  Fort  Edwards.  .\t  the  hearing  it  was  shown 
that  this  company  has  a  plant  sufficient  to  supply  proper  service 
to  the  village  of  South  Glens  Falls,  and  that  no  reason  appears 
why  a  new  company  should  be  allowed  to  enter  this  village  for 
the  purpose  of  furnishing  electric  lights.  The  Hudson  River 
company  secured  a  franchise  from  the  village  on  an  agreement 
to  light  the  streets  of  the  village  at  the  rate  of  $63.87  per  arc 
light,  whereas  the  existing  company  asked  $72  per  arc  lamp. 
In  order  that  the  village  should  have  the  lowest  rate  obtainable 
for  lighting  its  streets,  and  at  the  same  time  the  existing  plant 
be  protected  from  competition  in  such  a  small  field,  the  com¬ 
mission  advised  the  United  Gas,  Electric  Light  &  Fuel  Company 
to  light  the  streets  of  the  village  at  the  rate  offered  by  the  Hud¬ 


son  River  company,  or  the  commission  would  feel  obliged  to 
allow  the  Hudson  River  company  to  exercise  the  franchise 
granted  by  the  village.  The  United  Gas  company  has  filed  with 
the  commission  a  stipulation  agreeing  to  furnish  lights  at  the 
rate  of  $63,87  on  a  five-year  contract.  If  the  provisions  of  this 
stipulation  are  not  carried  out  the  Hudson  River  company  can 
renew  its  application  to  light  the  streets  of  the  village. 

The  Lockport  Light,  Heat  &  Power  Company  has  been 
authorized  to  issue  its  thirty-year  5  per  cent  bonds  upon  the 
security  of  its  first  refunding  mortgage  to  the  aggregate  prin¬ 
cipal  amount  of  $70,000,  the  bonds  to  be  sold  at  not  less  than 
85  and  the  proceeds  to  be  used  for  the  improvement  and  exten¬ 
sion  of  its  plant  and  distributing  system,  and  for  the  discharge 
of  indebtedness  incurred  for  proper  capital  purposes. 


Maryland  Commission  News. 

The  commission  has  received  a  complaint  designed  to  bring 
about  an  investigation  of  the  financial  affairs  of  the  United 
Railways  &  Electric  Company  of  Baltimore.  The  complaint 
was  presented  by  attorneys  acting  for  the  Federated  Associa¬ 
tions  of  the  Suburbs  of  Baltimore,  representing  a  large  number 
of  local  bodies.  The  complaint  charges  that  the  capitalization 
of  the  street  railway  lines  in  and  about  Baltimore  City  which 
the  company  owns  is  greatly  exaggerated  and  that  the  sum 
total  of  the  various  bonds  and  stocks  issued  by  the  said  com¬ 
pany  is  greatly  in  excess  of  the  true  value  of  said  property. 

.Arrangements  are  being  completed  for  conducting  hearings 
in  the  case  of  the  City  of  Baltimore  against  the  Consolidated 
Cias,  Electric  Light  &  Pow.pr  Company  on  complaints  as  to 
the  injustice  of  present  rates  for  electric  lighting.  The  city 
itself  has  no  power  to  examine  the  books  of  the  company,  but 
w'ill  have  assistance  from  the  comrpission. 


Canadian  Hydroelectric  Commission  News. 

Niagara  energy  was  turned  on  at  New  Hamburg  on  Feb.  3 
and  the  town  was  brilliantly  illuminated  that  night.  The  local 
distribution  plant  has  been  entirely  reconstructed  under  the 
sui)ervision  of  Mr.  E.  B.  Merrill,  electrical  engineer,  of  Toronto. 

Construction  Engineer  Charles  J.  Leacock  has  been  appointed 
by  the  commission  as  'supervising  engineer  of  Niagara  power 
for  the  district  surrounding  Stratford,  including  the  commis¬ 
sion’s  transmission  systems  at  Stratford,  St.  Mary’s.  Tavistock. 
Mitchell  and  Seaforth. 

At  the  present  session  of  the  Provincial  Legislature  the  gov¬ 
ernment  has  appropriated  $1,000,000  to  enable  the  Hydroelectric 
Commission  to  extend  its  transmission  system  to  Tilsonburg, 
Weston,  Port  Credit,  Brampton,  Mitchell  and  Seaforth;  $30,000 
has  also  been  appropriated  to  complete  the  distribution  station 
at  Port  Arthur. 

The  Light  and  Heat  Commission  of  Stratford  has  an¬ 
nounced  new'  rates  for  residence  lighting  by  Niagara  energy,  as 
follows ;  Four  cents  per  month,  per  too  sq.  ft.,  plus  4^4 
cents  per  kw'-hour ;  no  meter  charge ;  less  10  per  cent  discount 
for  payment  by  fifteenth  of  the  month ;  carbon  lamps  renewed 
free.  This  is  an  estimated  rate  of  7  cents  per  kw-hour,  while 
the  old  rate  was  T2  cents,  with  25  cents  per  month  meter  rental. 
For  stores,  12  cents  per  kw-hour  for  the  first  hour’s  daily  use 
of  installed  power,  and  4^/2  cents  per  kw-hour  for  further  use, 
with  free  lamp  renewals  and  10  per  cent  discount  for  prompt 
payment. 

-At  a  special  meeting  of  the  Galt  Town  Council  on  Jan.  30  it 
was  decided  to  purchase  a  site  on  North  Water  Street  upon 
which  to  erect  a  transformer  station.  Chairman  Scott  announced 
that  Niagara  energy  would  be  lighting  the  town  the  third  week 
in  February. 

Hon.  Adam  Beck,  chairman  of  the  commission,  has  stated 
that  there  are  18,000  insulators  on  the  transmission  line  of  the 
commission  and  there  had  not  been  a  single  puncture  or 
breakage  yet  to  report.  He  stated  that  energy  would  be  ready 
for  delivery  to  Toronto  within  a  week.  .Authorities  of  Kingston 
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(C)nt.)  desire  to  obtain  electrical  supply  tor  Kingston  and 
points  in  eastern  Ontario.  Mr.  Beck  stated  that  the  com¬ 
mission  hopes  to  secure  a  supply  of  energy  from  Waddington, 
N.  Y.,  and  exjHjrts  are  now  at  work  preparing  the  necessary 
estimates  and  plans.  It  is  expected  these  will  be  ready  within 
a  w'eek,  when  the  Eastern  municipalities  will  be  called  together 
to  consider  the  proposed  undertaking. 

An  important  amendment  to  the  provincial  Hydroelectric 
.Act  is  under  consideration  by  the  commission,  under  which 
provision  will  be  made  to  supply  farmers  directly  with  electrical 
service  at  their  homes.  It  is  considered  likely  that  the  measure 
under  consideration  will  be  introduced  at  the  present  session 
of  the  Legislature,  which  opened  on  Jan.  24.  It  is  expected  that 
a  test  of  electricity  for  farm  work  will  be  made  at  the  Ontario 
Agricultural  College  at  Guelph,  and  after  that  it  will  be  tried  at 
private  farms  near  Tilsonburg.  The  commission  has  been  be¬ 
sieged  with  applications  from  farmers  anxious  to  secure  such 
a  service,  but  the  matter  is  one  with  which  both  the  commission 
and  the  government  yet  have  to  deal. 


CURRENT  NEWS  AND  NOTES. 


Electric  Companies  in  Greater  New  York. — .According  to 
reports  of  the  New  York  Public  Service  Commission  of  the 
First  District,  there  are  thirty-six  street  railways  and  twelve 
electric  companies  in  Greater  New  York.  The  street  railways 
are  capitalized  at  $735,635,000  and  the  electric  companies 
(including  the  subways)  at  $163,216,000. 


Meeting  of  New  York  Electrical  Society. — .A  large  and 
enthusiastic  audience  greeted  the  speaker  on  the  occasion  of 
tl  e  meeting  of  the  New  York  Electrical  Society  in  the  main 
auditorium  of  the  Engineering  Societies  Building  on  Feb.  2, 
when  Dr.  Percival  Lowell  lectured  on  “World  Evolution.”  The 
speaker  explained  in  detail  the  development  of  the  various 
planets  and  explained  the  relation  between  the  periodic  sun¬ 
spots  and  their  associated  magnetic  and  electric  disturbances. 

Electric  Railway  Indicted  for  Overcrowding  Cars. — 
riie  Grand  Jury  at  Toronto  has  brought  in  a  true  bill  against 
the  Toronto  Street  Railway  Company  for  maintaining  a  com¬ 
mon  nuisance,  the  nuisance  consisting  of  overcrowded  cars,  in¬ 
adequate  fenders  and  lack  of  other  safeguards.  Justice  Riddell, 
in  his  charge  to  the  jury,  said  that  the  accommodation  provided 
by  the  company  should  be  “such  accommodation  as  a  decent 
Canadian  man  would  demand  for  his  decent  Canadian  wife 
and  himself.” 


Telephone  and  Telegraph  Taxation  in  Michigan. — Judge 
Denison,  of  the  United  States  District  Court  at  Grand  Rapids, 
Mich.,  has  rendered  a  decision  upholding  the  constitutionality 
of  a  new  law  wdiich  provides  for  the  ta.xation  of  telephone  and 
telegraph  companies  on  an  ad  valorem  basis  and  a  temporary 
(  rt'straining  order  preventing  the  auditor  general  from  collecting 

taxes  under  this  law  has  been  dissolved.  Hereafter  these  com¬ 
panies  will  pay  taxes  on  the  same  basis  that  railroad  companies 
do  and  the  amounts  will  be  much  larger  than  they  have  been. 


Eight  Thousand  Kw  from  One  Boiler  in  Detroit. — During 
runs  on  the  rated  2000-hp  boilers  in  the  Del  Ray  station  of  the 
Detroit  Edison  Illuminating  Company,  which  are  the  largest 
steam-generating  units  ever  built,  more  than  8000  kw  has  been 
obtained  from  a  single  boiler.  Normal  operation  of  these  units 
is  at  about  7000  kw  of  steam  production,  two  boilers  serving 
a  i4.ooc)-kw  turbine  generator  w’hen  fully  loaded.  The  Detroit 
company  is  just  completing  the  installation  of  another  14.000- 
kw  turbine  set  to  carry  its  increasing  business,  which  has  prac¬ 
tically  doubled  in  little  more  than  two  years.  The  company’s 


organization  has  also  undergone  a  rapid  growth,  the  number 
of  employees  in  the  power  house  alone  now  virtually  exceeding 
that  of  the  entire  staff  five  years  ago. 

Lighting  Rates  in  Toledo. — The  City  Council  of  Toledo, 
Ohio,  has  taken  up  the  subject  of  rates  for  electric  lighting. 
Under  a  contract  that  expired  Jan.  12  the  rate  was  9  cents  per 
kw-hour  and  the  service  charge  was  $i  a  month,  with  a  re¬ 
duction  of  10  per  cent  in  the  bills  if  paid  within  ten  days  after 
presentation.  The  Council  committee  on  lighting  has  recom¬ 
mended  a  rate  of  6  cents  per  kw-hour,  with  a  reduction  of  i 
cent  per  kw-hour  if  bills  are  paid  within  ten  days  and  a  service 
charge  of  50  cents  per  month  for  the  ne.xt  five  years.  Other 
members  of  Council  are  in  favor  of  making  the  service  charge 
25  cents  per  month.  City  Solicitor  Schreiber  holds  that  the 
city  has  a  right  to  make  the  rate  for  lighting  and  while  the 
company  cannot  be  forced  to  accept  it,  if  it  is  to  continue  to 
supply  consumers  the  price  fixed  by  Council  must  prevail. 


Lakes-to-Gulf  Waterway. — .\  meeting  of  the  government 
commission  of  engineers  appointed  by  the  President  to  in¬ 
quire  into  the  practicability  of  a  navigable  waterway  from 
Lake  Michigan  to  the  Gulf  of  Mexico,  by  way  of  the  Chicago 
Drainage  Canal,  Desplaines  River,  Illinois  River  and  the  Mis¬ 
sissippi,  was  held  in  Chicago  on  Jan.  13.  It  is  reported  that 
the  commission  will  make  a  report  unfavorable  to  the  project. 
The  voters  of  Illinois  have  already  expressed  themselves  in 
favor  of  the  issuing  of  $20,000,000  worth  of  bonds  by  the 
State  to  be  used  in  constructing  that  portion  of  the  Illinois 
River  waterway  between  Lockport  and  Utica,  Ill.  However, 
it  is  unlikely  that  the  State  will  proceed  in  this  great  under¬ 
taking  without  government  co-operation.  The  Lockport-Utica 
section,  if  built,  will  afford  opportunity  for  extensive  water¬ 
power  development. 

Meeting  of  Empire  State  Gas  &  Electric  Association. — 
.An  informal  meeting  of  the  Empire  State  Gas  and  Electric 
-Association  was  held  in  Binghamton,  N.  Y.,  on  Feb.  i.  Twenty- 
five  member  companies  were  represented  at  the  meeting  ami 
thirty- four  delegates  lunched  together  in  the  rooms  of  the 
.Mercantile  Press  Club.  Several  subjects  were  discussed  in  an 
informal  manner.  The  one  which  appeared  to  be  of  greatest 
interest  and  occupied  the  most  time  was  the  use  of  auto  trucks, 
automobiles,  motor  cycles  and  tricycles  and  their  merits  and 
defects  as  compared  with  the  use  of  horses  and  wagons  and 
other  means  of  transportation.  It  was  decided  that  at  the  next 
meeting  the  members  should  be  asked  to  prepare  statistics 
showing  the  cost  of  operation  in  comparison  with  the  older 
methods.  The  different  makes  of  batteries  and  their  advan¬ 
tages  and  defects  were  also  discussed. 

McCall  Ferry  Energy  for  Baltimore. — It  is  rejxirted  that 
long-pending  negotiations  in  the  making  of  a  contract  with  the 
Pennsylvania  Water  X:  Power  Coinpany  to  suj)ply  energy  from 
the  McCall  Ferry  Dam  to  the  United  Railways  &  Electric 
Company,  of  Baltimore,  are  on  the  eve  of  being  completed. 
The  contract  will  provide  for  a  minimum  of  12,000  kw  with 
the  privilege  of  using  6oco  additional  kilowatts  if  it  should  be 
needed.  The  contract  is  to  run  for  fifteen  years,  subject  to 
certain  changes  and  adjustments  regarding  price  and  quantity 
at  five-year  intervals.  .As  it  requires  approximately  23,000  kw 
at  the  peak  load  to  supply  the  traction  company’s  needs  at  this 
time,  the  amount  of  power  to  be  contracted  for  with  the 
Pennsylvania  company  will  not  be  sufficient  to  meet  the  present 
demand.  It  is  stated  that  the  fires  under  the  boilers  at  the 
Pratt  Street  power  house  of  the  United  company  will  be  par¬ 
tially  banked,  so  that  the  full  capacity  of  the  plant  may  be 
almost  instantly  available  in  case  the  supply  of  energy  from 
the  Susquehanna  should  be  interrupted  for  any  reason.  It  is 
understood  that  the  contract  will  be  actually  signed  in  time 
for  it  to  become  effective  March  i. 
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Submarine  Disaster  Demonstrates  Buoy  Telephone. — The 
use  of  the  buoy  telephone  with  which  submarine  vessels  are 
equipped  for  communicating  with  the  surface  in  case  of  acci¬ 
dental  sinking  was  well  demonstrated  Jan.  16,  when  the  Ger¬ 
man  submarine  torpedo  boat  “U  3”  went  to  the  bottom  in  Kiel 
harbor.  The  buoy  float  was  automatically  released  and  rose 
to  the  surface,  where  the  life-saving  crew  made  connection 
with  it  and  learned  from  the  captain  of  the  submarine  that  his 
stock  of  oxygen  would  support  the  twenty-five  men  of  the  crew 
for  forty-eight  hours.  Careful  preparations  were  then  made 
for  raising  the  submarine,  and  in  three  hours  the  submerged 
vessel  was  brought  to  the  surface  by  the  salvage  ship  Vulkan. 

New  York’s  Unused  Water  Powers. — In  an  address  before 
the  People’s  Forum  at  Troy,  X.  Y.,  on  Feb.  5  Mr.  Walter 
McCulloh,  consulting  engineer  of  the  Xew  York  State  Water 
Supply  Commission,  said  that  the  waterfalls  of  the  State  are 
capable  of  delivering  1,500,000  hp  exclusive  of  the  amount  avail¬ 
able  along  the  Niagara  and  St.  Lawrence  River.  Only  620,000 
bp  has  been  developed  to  date,  and  with  this  121,000  hp  has 
been  installed  in  steam  engines  to  assist  in  running  the  plants 
during  low-water  periods.  The  development  of  the  unusued 
water-power  would  increase  the  value  to  the  industry  by  about 
$17,500,000  annually.  The  best  development  would  involve  the 
construction  of  great  storage  reservoirs  in  the  upper  Hudson 
and  its  principal  tributaries,  like  the  Sacandaga,  the  Indian  and 
the  Schroon  Rivers. 

A  French  Impression  of  Chicago’s  Central  Station. — 
Writing  in  La  Nature,  Paris,  Mr.  Chaplet,  who  recently  paid 
a  visit  to  .America,  becomes  enthusiastic  over  the  industrial 
progress  and  improved  factory  and  plant  methods  in  use  in 
this  country,  and  closes  with  the  following  description  of  a 
large  Western  generating  station,  as  translated  by  the  Literary 
Digest:  “In  the  furnace-room  of  the  Chicago  central  station, 
furnishing  an  average  of  about  25,000  hp,  there  are  only  two 
skilled  firemen,  all  in  white,  and  a  third,  stationed  at  the  end 
of  the  room  in  a  sort  of  observatory  fitted  with  electric  push¬ 
buttons  by  means  of  which  he  signals  to  the  chimneys  that  are 
smoking.’’  It  is  a  pity  that  the  location  of  this  boiler-room, 
where  firemen  are  not  only  immaculate  but  polite  even  to 
smoking  chimneys,  is  not  given. 


Cinders  from  Steam  Locomotives. — That  householders 
and  sul)urbanites  have  reason  for  their  urgent  pleas  for  the  elec¬ 
trification  of  steam  railroads  is  evidenced  by  the  recently  proven 
fact  that  from  15  per  cent  to  25  per  cent  of  the  coal  fired  into 
the  locomotives  is  pulled  unconsumed  through  the  stack  by  the 
intense  forced  draft  and  deposited  as  cinders  and  soot  upon  the 
surrounding  landscape.  This  evidence  has  been  obtained  by  the 
use  of  a  new  centrifugal  cinder-separating  device  which  several 
railroads  are  trying,  and  in  which  the  flue  gases  are  conducted 
through  an  open  spiral  passage,  the  heavy  solid  material  being 
thrown  to  the  outside,  where  it  is  collected  by  skimming  plates 
and  returned  to  the  firebox  to  be  burned.  The  cinders  collected 
on  trial  runs  in  regular  service  have  averaged  from  15  per  cent 
to  25  per  cent  by  weight  of  the  coal  used. 

Sales  Department  Dinner  at  Detroit. — The  annual  dinner 
of  the  sales  organization  of  the  Edison  Electric  Illuminating 
Company  of  Detroit  is  always  depended  upon  for  bringing 
out  much  mutual  helpful  comment  and  advice  from  mem¬ 
bers  of  the  department.  At  the  dinner  on  Jan.  24  thirty- 
nine  were  present,  including  several  invited  guests  and  com¬ 
pany  officials.  Miss  Sarah  Sheridan,  sales  manager  for  the 
company,  presided,  and  called  upon  the  following  speakers ; 
Mr.  S.  C.  Mumford,  comptroller,  “Relations  Between  Depart¬ 
ments’’;  Mr.  J.  V.  Oxtoby,  attorney.  “Franchises”;  Mr.  J.  W. 
Brennan,  purchasing  agent.  ‘Speechmaking”:  Mr.  B.  J.  Den¬ 
man,  commercial  engineer,  “Some  Narrow  Escapes  in  Landing 
Contracts";  Mr.  E.  L.  Crosby.  “Signatures  We  Did  Not  Get,” 


and  Mr.  Alex.  Dow.  president  and  general  manager  of  the 
Detroit  company,  “Growth.”  Mr.  G.  W.  Kato,  general  superin¬ 
tendent.  and  Mr.  A.  D.  Spencer,  superintendent  of  the  meter 
department,  were  also  guests. 

Annual  Meeting  of  N.  E.  L.  A.  New  England  Section. — 

The  annual  meeting  of  the  New  England  Section  of  the  Na¬ 
tional  Electric  Light  .Association  will  be  held  in  the  auditorium 
of  the  Edison  Building,  Boston,  Mass.,  on  March  17.  In  view 
of  the  fact  that  special  efforts  are  being  made  to  insure  the 
largest  possible  attendance  at  the  annual  convention  of  tlic 
association  in  New  A’ork  City  in  the  week  of  May  29-Junc  3, 
1911,  a  canvass  was  made  of  the  membership  of  the  New  Eng¬ 
land  Section  to  determine  whether  the  consensus  of  opinion 
favored  dispensing  with  the  convention  features  of  the  March 
meeting.  By  a  vote  of  three  to  one  it  has  been  decided  to  omit 
the  program  and  entertainment  features  of  the  March  meeting 
at  Boston,  and  a  formal  business  meeting  will  be  held  in  place 
of  the  usual  reading  of  papers,  reports  of  committees,  etc.  The 
meeting  will  be  held  at  2:30  p.  m.  and  the  business  will  include 
the  election  of  officers,  report  of  the  secretary-treasurer  and 
other  purely  formal  matters  which  may  arise. 

Chicago  Electric  Club  Election. — The  Electric  Club  of 
C  hicago  held  its  annual  meeting  at  noon  Feb.  1.  The  secre¬ 
tary’s  report  showed  a  membership  of  330.  The  treasurer’s 
report  showed  a  balance  of  $3,260.48  after  ihsbursements  of 
$761.19  for  the  year.  The  report  of  Mr.  W.  E.  Keily,  chair¬ 
man  of  the  speakers  committee,  read  by  the  secretary,  showed 
that  forty-seven  meetings  had  been  held,  at  thirty-eight  of 
which  speakers  were  provided.  The  largest  attendance  during 
the  year  was  130  at  the  meeting  at  the  Electrical  Show,  and  the 
average  was  fifty.  The  house  committee,  of  which  Mr.  A.  A. 
Gray  is  chairman,  reported  no  satisfactory  progress  in  secur¬ 
ing  better  quarters  for  the  weekly  luncheon  meetings.  Brief 
reports  also  were  heard  from  Mr.  E.  R.  Rockwell,  chairman 
of  the  finance  committee;  Prof.  P.  B.  Woodworth,  chairman 
of  the  civic  committee,  and  Mr.  J.  H.  Delaney,  chairman  of 
the  reception  committee.  Retiring  President  Frederick  P. 
Vose  said  a  few  “last  words.”  Officers  for  the  ensuing  year 
were  elected  as  follow  y  President,  Mr.  Homer  E.  Neisz, 
manager  Cosmopolitan  f^-ctric  Company ;  vice-president,  Mr 
Charles  A.  Howe,  m.i^er  Holophane  Company;  secretary, 
Mr.  Norman  F.  Ohfi  ht,  contract  agent  Sanitary  District  of 
Chicago;  treasure^-'?  Ir.  Otis  B.  Duncan,  sales  engineer  J. 
Lang  Electric  Cdmpai.y. 

Ladies  for  State  Telephone  Inspection. —  The  Public 
Service  Comnjj^sion,  Second  District,  of  New  York  State  has 
appointed  Miift  A.  J.  Conneely,  of  Jamestown,  and  Miss  Lillian 
.A.  Vavasour,  of  Albany,  as  telephone  traffic  inspectors.  Both 
of  these  young  women  have  had  extended  experience  in  tele¬ 
phone  work,  commencing  as  exchange  operators,  graduating 
to  the  position  of  chief  operators,  and  because  of  exceptional 
ability  and  merit  have  been  employed  by  the  telephone  com¬ 
panies  as  traveling  chief  operators.  They  have  acquired  thor¬ 
ough  experience  in  various  types  of  apparatus  used  in  most  of 
the  cities  and  towms  of  the  State,  and  have  made  their  work  a 
study  of  the  best  methods  and  practices  which  are  calculated 
to  give  the  highest  grade  of  telephone  service.  It  will  be  the 
duty  of  these  inspectors  to  enter  the  operating  rooms  of  all 
telephone  companies  within  the  jurisdiction  of  the  commission, 
determine  the  faults  that  may  exist,  offering  suggestions  or 
corrections  on  the  ground  and  making  a  report  of  the  same  to 
the  commission  in  order  that  it  may  follow  up  and  if  necessary 
issue  an  order  enforcing  an  improvement  in  operating  practices 
and  methods.  This  work,  it  is  expected,  will  tend  toward 
giving  more  uniform  practice  and  generally  improving  the 
telephone  system  throughout  the  State.  The  salary  of  these 
inspectors  is  $1,200  per  annum. 
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Switzerland  Government  Telephone  and  Telegraph  Serv¬ 
ice. — The  telephone  and  telegraph  service  which  is  operated 
by  the  government  in  Switzerland  took  in  $3,223,000  last  year 
at  an  expense  of  $3,222,000,  leaving  only  $1,000  proht  to  the 
government.  The  population  of  Switzerland  is  3,500,000.  Per 
capita  there  were  one  and  one-half  telegrams  and  fifteen  tele¬ 
phone  talks  last  year. 

Guanajuato  Transmission  Plant. — The  third  hydroelectric 
plant  of  the  Guanajuato  Power  &  Electric  Company,  now  be¬ 
ing  installed  on  the  Angulo  River  in  the  State  of  Michoacan. 
Mexico,  is  nearing  completion.  It  will  give  the  company  a  total 
capacity  of  20,000  hp.  The  new  transmission  line  of  the  com¬ 
pany  to  San  Luis  Potosi,  eighty-seven  miles,  is  now  in  regular 
operation.  One  of  the  important  things  accomplished  by  the 
company  last  year  was  the  purchase,  through  its  subsidiary, 
the  Central  Mexico  Light  &  Power  Comany,  of  the  power 
and  electric  light  plant  at  San  Luis  Potosi  for  $700,000. 

Austin  (Tex.)  Dam. — The  company  to  which  was  awarded 
the  contract  several  months  ago  to  rebuild  the  Austin  (Tex.) 
dam  has  failed  to  carry  it  out  and  its  rights  have  been  de¬ 
clared  forfeited  by  the  city.  Another  offer  has  come  from 
George  D.  Moore,  of  Detroit,  Mich.,  who  proposes  to  build 
the  dam  and  install  a  hydroelectric  plant  for  $1,000,000,  this 
sum  to  be  paid  in  semi-annual  instalments  of  $25,000.  The 
proposed  new  dam  will  be  located  on  the  site  of  the  one  that 
was  destroyed  by  a  flood  in  the  river  some  years  ago.  It  will, 
however,  be  of  an  entirely  different  type  from  the  former 
structure 

Damming  of  the  St.  Lawrence. — As  a  result  of  the  passage 
of  the  Maltbie  bill  in  the  United  States  House  of  Representa¬ 
tives  permitting  the  Long  Sault  Power  Company  to  construct  a 
dam  on  the  United  States  side  of  the  St.  Lawrence  River  at 
Cornw’all.  much  opposition  to  carrying  out  the  plans  has  been 
aroused  in  Canada.  Numerous  Canadian  protests  have  been 
forwarded  to  the  British  Ambassador  at  Washington.  The 
Canadian  Minister  of  Justice,  Sir  Alan  Aylesworth,  has  stated 
that  the  company  has  obtained  permission  to  build  exclusively 
within  United  States  territory,  and  Canada  cannot  prevent  the 
construction  of  the  dam  so  long  as  navigation  on  the  Canadian 
side  is  not  interfered  with.  The  Pittsburg  Aluminum  Company 
is  the  interest  behind  the  Long  Sault  project. 

Rules  for  Resuscitation  from  Electric  Shock. — The  United 
Gas  Improvement  Company,  Philadelphia,  has  published  in  the 
form  of  a  cloth-bound  pamphlet  instructions  for  “First  Aid  in 
Cases  of  Electric  Shock.”  The  Schaefer  method  of  artificial 
respiration  is  recommended  and  described  in  detail.  .Accord¬ 
ing  to  this  method  the  patient  is  placed  face  downward  instead 
of  on  his  back  as  in  the  Sylvester  method.  The  latter  method 
has  been  criticised  by  a  British  commission  appointed  to  report 
on  methods  of  artificial  respiration  as  apt  to  be  in  itself  the 
cause  of  death  through  admitting  of  fluids  obstructing  the  air 
passage  .A  description  is  included  of  an  emergency  kit  for 
electric  shock  cases,  which  contains  some  medicaments  and 
several  appliances,  such  as  a  pair  of  tongue  pliers  and  a  block 
for  keeping  the  jaws  from  closing. 

Electric  Oscillations  and  Wireless  Telephony. — .A  lecture 
on  the  subject  of  electric  oscillations  and  their  application  to 
wireless  telephony  was  delivered  before  the  chapter  of  Sigma 
Xi  at  Punlue  University.  Lafayette.  Ind  .  Jan.  28.  by  Prof.  C. 
M.  Smith,  of  the  department  of  physics.  Professor  Smith  ex¬ 
plained  the  theory  of  wireless  telegraphy  and  telephony  in 
terms  intelligible  to  those  unfamiliar  w'ith  electrical  theory 
and  pointed  out  the  entirely  different  conditions  necessary  for 
wireless  telephony  as  compared  with  wireless  telegraphy.  The 
lecture  was  illustrated  by  a  large  number  of  experiments  show¬ 
ing  the  analogy  between  electric  and  sound  waves,  and  was  con¬ 
cluded  with  a  demonstration  of  the  singing-arc  lamp,  which 
reproduced  very  clearly  a  band  selection  through  the  agency 
of  a  phonograph  and  microphone  located  in  a  distant  room. 


National  Water-Power  Utilization. — The  Secretary  of 
Agriculture,  Mr.  James  Wilson,  has  issued  a  pamphlet  entitled 
“Use  Book,”  containing  regulations  and  instructions  for  the 
use  of  the  national  forests  with  special  reference  to  water- 
powers.  The  book  gives  detailed  information  concerning  the 
forms  of  applications  and  permits.  Priority  of  application  is 
the  determining  element  in  issuing  permits.  A  person  may  file 
an  application  for  a  preliminary  permit  to  allow  the  occupancy 
of  the  lands  for  the  purpose  of  securing  the  data  required  for 
an  application  for  final  permit  to  construct,  maintain  and  oper¬ 
ate  hydroelectric  plants.  The  fee  for  the  water-power  devel¬ 
oped  varies  from  $0.10  per  year  for  each  net  electrical  horse¬ 
power  for  the  first  year  to  $i  for  the  tenth  year  and  each  suc¬ 
ceeding  year  up  to  fifty  years,  when  the  permit  expires  unless 
renew'ed  by  application  to  the  Secretary  of  Agriculture. 

Canadian  Hydroelectric  Developments. — Mr.  C.  Ross,  of 
Ottawa,  who  holds  a  lease  from  the  Dominion  government  of 
the  hydraulic  powers  at  Carillon  and  Point  Fortune  on  the 
Ottawa  River  betw'een  Ottawa  and  Montreal,  is  forming  a 
strong  company  for  the  purpose  of  developing  electric  power. 
The  terms  of  the  lease  from  the  government  provide  for  a 
payment  of  $2  per  horse-power  per  year  and  $100  for  rent  of 
land.  Formal  application  to  the  Dominion  government  has 
been  made  by  the  City  of  Edmonton  (Alberta)  for  power 
rights  on  the  Grand  Rapids  on  the  Athabasca  River.  Plans 
filed  with  the  application  show  a  maximum  power,  if  all  dams 
are  built,  of  60,000  hp.  As  the  city  will  require  half  of  this 
supply,  it  is  hoped  to  interest  the  provincial  government  in  un- 
<!ertaking  a  scheme  of  energy  distribution  for  other  munici- 
I)alities  in  the  province  in  a  manner  similar  to  that  now  being 
carried  out  by  the  Hydroelectric  Commission  for  the  Ontario 
municipalities. 

Detroit-Ann  Arbor  Branch  of  the  A.  I.  E.  E.  Organized. — 

.At  a  meeting  held  in  Detroit,  Mich.,  on  Jan.  28  a  branch  of 
the  A.  I.  E.  E.  was  organized  with  an  initial  membership  of 
forty-eight,  divided  between  Detroit,  Ann  Arbor  and  Jackson 
Meetings  will  be  held  once  a  month,  alternating  between 
Detroit  and  .Ann  .Arbor,  i)robably  two  meetings  in  Detroit  to 
one  in  .Ann  .Arbor.  The  following  officers  were  elected  :  Chair¬ 
man,  Prof.  C.  L.  de  Muralt,  professor  of  electrical  engineering 
at  the  University  of  Michigan;  vice-chairman.  Mr.  II.  M 
Browne,  of  Detroit;  secretary-treasurer,  Mr.  B.  !•'.  Bailey,  .Ann 
.Arbor;  assistant  secretary-treasurer,  Mr.  J.  J.  Woolfenden. 
Detroit.  The  next  meeting  will  be  held  in  .Ann  .Arbor  and  will 
be  of  a  social  nature,  the  principal  feature  being  a  dinner 
given  by  the  .\nn  .Arbor  members  to  those  of  Detroit,  Jackson 
and  elsewhere.  .After  dinner  Prof.  C.  L.  de  Muralt,  the  newly 
elected  chairman,  will  give  an  address  on  “Some  Recent  .Aspects 
of  Railway  Electrification.” 


Cargo  of  Magnet-Loaded  Steel  Rails  Upsets  Compass. — 
Leaving  Gary,  Ind.,  with  a  cargo  of  steel  rails,  bound  up  Lake 
Michigan,  the  captain  of  a  lake  vessel  was  recently  surprised  to 
find  after  steering  for  twelve  hours  steadily  by  his  compass 
and  chart  that  his  ship  had  approached  within  a  mile  or  two 
of  the  west  shore  when  by  his  reckoning  he  should  have  been 
almost  in  mid-lake.  .After  correcting  his  course  and  steering 
carefully  by  landmarks  and  stellar  observations  during  the 
remainder  of  the  voyage,  he  reported  the  peculiar  behavior  of 
his  compass  and  found  that  this  load  of  rails,  like  all  the  others 
he  had  carried  for  several  years,  had  been  loaded  by  electro¬ 
magnets  from  the  rail  mill  to  the  flat  cars  used  to  run  onto  the 
docks.  The  rails  are  lifted  by  huge  horseshoe-shaped  electro¬ 
magnets  and  sufficient  magnetism  had  remained  in  them  from 
this  momentary  magnetization  to  deflect  the  compass  more  than 
a  point  when  stacked  end  to  end  in  the  hold  all  in  the  same 
direction.  The  trouble  might  be  averted,  of  course,  by  reversing 
alternate  cars  as  the  rails  are  loaded  into  the  vessel,  but  this 
instance  is  the  only  one  of  the  kind  to  be  reported  where  such 
compass  variation  was  caused. 
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CONGRESSIONAL  POWER  PLANT  AT  WASHINGTON.  was  in  session,  had  always  been  a  source  of  annoyance  on  ac- 

-  count  of  the  attendant  noise  and  dirt. 

It  is  interesting  to  note  the  growth  and  expansion  of  this 
plant,  exemplifying,  as  it  does,  the  progress  of  the  electrical 
art.  Beginning  with  individual  plants  using  belted  generators 
driven  by  high-speed  engines,  then  changing  to  slow-speed, 
direct-connected  engine  sets,  it  finally  develops  into  the  new 
central  plant  using  steam-turbine  units.  The  first  electrical 
installation  on  Capitol  Hill  was  made  in  1887  and  consisted  of 
two  standard  Westinghouse  engines  belted  to  two  “650-light’' 
alternators,  giving  a  frequency  of  16,000  alternations.  Three 
sets  were  installed  in  the  Senate  terrace  of  the  Capitol.  A  novel 
feature  of  this  equipment  was  the  use  of  a  special  steel  rim 
driving  wheel,  66  in.  in  diameter,  belted  to  a  14-in.  pulley  on 
^^Idings  on  Capitol  Hill.  These  buildings  the  alternator  with  14-ft.  centers.  The  exciter  was  belted  on 

the  Capitol,  the  Congressional  Library,  the  opposite  side  of  the  engine  from  a  56-in.  pulley  to  a  6-in. 

the  House  of  Repaj^entatives  Office  Building  and  the  Senate  pulley  with  8-ft.  centers. 

Office  Building.  TK  necessity  for  a  plant  arose  because  of  the  The  switchboard  was  particularly  novel,  well  illustrating  the 
erection  of  the  last  two  buildings  mentioned,  which  have  re-  advance  of  electrical  practice  when  compared  with  the  modern 
cently  been  completed,  and  the  rapidly  increasing  use  of  elec-  switchboard  installed  in  the  new  plant,  which  is  described 

tricity  throughout  the  Capitol.  Formerly  there  were  separate  below.  This  board  was  built  of  tongue  and  grooved  flooring. 


Central  Generating  Station  for  Supplying  Legislative 
Group  on  Capitol  Hill  with  Electricity  and  Steam. 


Fig.  1 — Interior  View  of  Engine  Room,  Showing  Turbines  and  Condensers. 


supported  by  3-in.  x  4-in.  boards.  The  wiring  was  all  placed 
on  the  rear,  while  the  board  was  laid  on  the  floor,  after  which 
the  board  was  placed  against  the  wall,  leaving  no  intervening 
space.  No  busbars  were  used,  each  machine  being  connected 
directly  to  the  circuit. 

In  the  House  terrace  of  the  Capitol  there  were  installed  two 
Thomson-Houston  “350-light”  direct-current  generators  belted 
to  standard  Westinghouse  engines.  These  engines  were  run 
condensing  under  26  in.  of  vacuum  and  were  so  evenly  balanced 
that  it  was  possible  to  balance  a  small  coin  on  end  on  the 
cylinder  head. 

At  this  time  the  use  of  electricity  was  confined  exclusively 
to  incandescent  lighting  and  that  only  in  some  of  the  less 


steam-driven  electric  plants  in  both  the  Capitol  and  Congres¬ 
sional  Library,  but  they  were  not  adaptable  to  an  extension 
sufficient  to  provide  for  the  wants  of  the  new  buildings.  There 
also  has  been  talk  for  several  years  past  of  a  building  to  be 
devoted  to  the  use  of  the  Supreme  Court  of  the  United  States, 
and  it  is  quite  possible  that  such  a  building  will  be  erected  in 
the  near  future. 

The  logical  result  of  a  close  study  of  these  conditions  was 
the  decision  to  erect  a  central  generating  station,  supply  all 
the  buildings  from  it  and  eliminate  the  existing  steam  plants. 
Another  determining  factor  in  arriving  at  this  decision  was  the 
elimination  of  the  haulage  of  coal  and  ashes  to  and  from 
Capitol  Hill,  which,  particularly  during  the  times  the  Congress 


shut  down  at  the  end  of  that  period  only  because  the  Congress 
adjourned  and  there  was  no  further  need  for  the  output.  Dur¬ 
ing  this  period  the  brushes  were  not  touched  nor  was  the  oil 
changed.  The  engine  was  running  under  from  26  in.  to  27  in. 
of  vacuum  and  its  operation  was  most  satisfactory,  a  record 
which  shows  that  many  of  the  earlier  machines  were  able  to 


important  places.  The  popularity  of  this  form  of  illuminant, 
however,  increased  rapidly  and  the  connected  load  was  soon 
very  greatly  increased,  extending  to  cloakrooms,  committee 
rooms,  restaurants,  barber  shops  and  folding-rooms. 

Naturally,  at  this  early  period  of  electric  lighting  the  gradu¬ 
ally  increasing  load  and  its  effect  had  not  been  anticipated  when 
installing  the  first  wiring,  so  it  soon  became  necessary  to  re¬ 
wire  the  entire  system.  At  this  stage  Mr.  C.  P.  Glieni,  the 
present  chief  electrical  engineer,  took  charge  of  the  plant  and 
laid  out  a  new  system  of  wiring  which  took  care  of  future 
increases  in  load. 

This  rapid  growth  also  called  for  more  generator  capacity, 
and  the  Thomson-Houston  generators  were  replaced  by  United 
States  machines  of  “yso-lights”  capacity,  belted  to  the  same  en¬ 
gines.  Mr.  Glicm  adopted  the  policy  of  giving  good  service  and 
endeavoring  to  install  new  lamps  whenever  requested  by  the 
legislators  and  those  in  authority.  The  result  of  this  policy 
was  that  the  demand  continued  to  grow  rapidly  and  it  was  soon 
necessary  to  make  further  additions  to  the  plant. 

In  i8qs  each  of  the  existing  generating  equipments  was  re¬ 
placed  by  two  Westinghouse  engine-driven  units  consisting  of 
compound  engines,  direct-connected  to  7S-kw,  iio-volt,  direct- 
current  generators.  In  1896  a  i87j4-kw  generator,  with  com¬ 
pound  Kodak-type  Westinghouse  engine,  was  added  to  the 
Senate  plant,  and  in  1898  a  duplicate  set  was  added  to  the 
House  equipment.  In  1900  a  187^-kw  compound  Kodak-type 
engine  set  was  added  to  each  plant. 

The  plants  were  350  ft.  apart  and  the  switchboards  were  con¬ 
nected  by  a  tie  line  consisting  of  three  legs  of  nine  4/0  wires 
each.  The  capacity  of  the  switchboards  was  increased  from 
time  to  time  by  adding  panels,  busbars  and  extra  wiring.  Pre¬ 
vious  to  1895  a  5-kw  generator  driven  by  a  Westinghouse  stand¬ 
ard  engine  was  installed  for  supplying  electricity  to  the  folding- 
rooms  in  the  summer  when  the  other  plants  were  shut  down. 

When  the  Congressional  Library  was  built  an  electrical  plant 
was  installed  in  the  basement  consisting  of  three  loo-kw  Sie¬ 
mens  &  Halske  outside,  revolving-armature  generators  and 
Ball  compound  engines,  and  a  25-kw  General  Electric  generator 
for  use  at  times  of  light  load.  For  additional  information  on 
the  plants  in  the  government  buildings  the  reader  is  referred 
to  Electrical  World,  June  8,  1907. 
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equal  the  records  made  by  those  of  more  modern  design  of 
whose  spectacular  operations  one  hears  so  much.  Another  in¬ 
teresting  feature  of  the  old  plant  was  the  fact  that  the  engine- 
room  floor  was  covered  with  Brussels  carpet,  quite  an  innova¬ 
tion  in  power-plant  construction,  to  be  sure.  This  carpet  had 
been  removed  from  rooms  in  the  Capitol  and,  being  yet  service¬ 
able,  was  utilized  in  this  manner. 

It  was  decided  to  install  8000  kw  of  generating  equipment  in 
the  new  plant,  and  although  some  have  claimed  that  this  capac¬ 
ity  is  greatly  in  excess  of  that  necessary  the  government  engi¬ 
neers  had  in  mind  the  future  growth  of  Capitol  Hill  and,  as 
will  be  shown  later,  considered  the  principle  of  continuity  of 
service  of  supreme  importance. 

The  question  of  the  location  of  the  plant  was  very  thoroughly 
considered  and  careful  investigations  were  made  of  several  pro¬ 
posed  sites.  The  site  finally  selected  was  Garfield  Park,  a  plot 
bounded  by  New  Jersey,  South  Capitol  and  Virginia  Avenues 
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Fig.  3 — Map  Showing  Location  of  Generating  Station,  Substations  and  Pump  House. 


An  interesting  point  in  connection  with  the  numerous  in-  and  E  Street,  Southwest.  The  determining  factors  leading  to 

stallations  and  changes  is  that  they  were  all  made  without  any  its  selection  were  its  location  directly  on  the  Pennsylvania 

interruption  to  the  service.  The  same  remarks  apply  to  the  Railroad  and  at  a  convenient  distance  both  from  the  river  and 

installation  and  operation  of  the  new  plant :  it  replaced  the  old  the  buildings  to  be  supplied.  Owing  to  the  fact  that  Garfield 

plants  and  took  the  load  formerly  carried  by  them  without  any  Park  was  a  government  reservation,  no  appropriation  was  re¬ 

interruption  whatever  to  the  service.  An  instance  showing  the  quired  for  the  ground. 

good  condition  in  which  the  equipment  of  the  plants  was  kept  The  predominating  idea  throughout  the  design  of  the  plant 
is  the  following:  The  i87j4-kw  Westinghouse  set  pur-  has  been  continuity  of  service — and  this  has  been  adhered  to 
chased  in  1896  ran  continuously  under  actual  operating  con-  closely  even  at  the  sacrifice,  possibly,  of  some  points  of  econ- 
ditions  for  a  period  of  ninety-four  days  and  nights  and  was  omy.  The  generating  system  selected  was  three-iih.ise.  2^  cycles. 


O-  o* 


The  accompanying  sketcli  (  h'i^.  3)  shows  the  general  layout 
of  the  system  and  the  relative  location  of  the  various  points. 
The  construction  of  the  plant  was  begun  in  February,  1909,  and 
the  station  was  placed  in  operation  July  18,  1910,  although  the 
plans  w’ere  prepared  and  the  appropriation  made  some  years 
previous.  In  fact,  the  plant  is  a  result  of  plans  and  ideas  which 
have  been  maturing  for  ten  or  fifteen  years. 

The  building  is  constructed  of  red  brick  procured  locally  and 
the  foundation  rests  upon  jf)o  Simplex  reinforced  concrete 
piles  from  20  ft.  to  24  ft.  in  length.  There  are  two  Custodis 
radial  brick  chimneys,  212  ft.  in  height  and  ii  ft.  in  diameter 
at  the  top,  each  serving  a  group  of  eight  boilers.  The  station 
is  well  ventilated,  having  large  windows  consisting  of  light 
metal  frames  and  wire  glass  which  admit  a  flood  of  daylight 
.\rtificial  illumination  is  furnished  by  incandescent  lamps  in¬ 
stalled  on  the  roof  trusses. 

\o  arrangement  has  been  made  for  heating  the  building,  and 
it  is  believed  none  will  be  necessary  owing  to  the  presence  of 
the  boilers  and  engines.  The  engine-room  doors  are  all  built 
of  copper  calamine  and  the  fireroom  doors  of  galvanized  cala 
mine.  \  50-ton  electric  traveling  crane  equipped  with  tw  > 
25-ton  hoists  operated  by  direct-current  motors  is  installed  in 
the  engine-room  and  was  of  great  assistance  in  the  installation 
of  the  machinery. 

A  well-equipped  machine  shop  is  an  important  adjunct  of 
the  plant.  An  example  of  the  forethought  used  throughout  the 
design  of  the  .system  is  in  the  use  here  of  direct-current  motors 
operated  from  the  storage  battery.  Thus,  should  any  accident 
cripple  the  generating  equipment,  the  machine  shop  could  still 
be  used  to  effect  the  repairs.  The  welfare  of  the  employees 
is  not  overl(X)ked  and  large,  commodious  shower  baths  and 
wire-frame  lockers  are  provided,  one  set  for  the  engine-room 
employees  and  one  for  the  use  of  those  in  the  boiler-room. 

Water  for  condensing  purposes,  and  also  for  boiler  feed 
when  desired,  is  taken  from  the  Anacostia  branch  of  the  Poto¬ 
mac  River  and  is  pumped  to  the  plant  by  20-in.  centrifugal 


at  6600  volts.  The  reasons  for  the  selection  of  this  system  are 
mainly  as  follows :  The  Capitol  and  Congressional  Library  are 
both  wired  for  no  volts  and  have  numerous  direct-current 
motors  installed  therein.  Obviously,  iio-volt  direct  current 
would  have  to  be  supplied  to  these  buildings  unless  e.xpensive 


Fig.  4 — Vertical  Induction  Motor  Driving  Centrifugal  Pump. 


alterations  were  made.  It  was  decided,  therefore,  to  retain  this 
system  in  the  existing  buildings  and  install  it  in  the  new  ones 
so  as  to  have  a  similarity  of  equipment  in  all  the  buildings. 
The  maximum  transmission  distance,  or  that  from  the  gen¬ 
erating  station  to  the  Senate  Office  Building,  is  approximately 
five-eighths  of  a  mile.  This  dis¬ 
tance  and  the  load  to  be  carried  _ 

practically  determined  the  use  of 
alternating  current  for 

d  he  decision  was  reached,  there- 
fore,  to  generate  and  transmit 
alternating  current  and  install  ipr/  ^ 

motor-generator  sets  in  each  of  yjjp^Bv  Qb  _  yU 

four  substations  in  the  Capitol, 

the  Congressional  Library,  the  ^  ^ 

House  of  Representatives  Office  X 

Building  and  the  Senate  Office 
Building.  Energy  had  to  be  fur-  ^ 


Fig.  5 — Substation  Interior,  Showing  Motor  Generator  Sets  and  Switchboard. 


pumps  driven  by  Westinghouse  vertical  250-hp,  6600-volt  in¬ 
duction  motors.  Two  pumps  are  installed,  with  provision  for 
a  third,  7  ft.  below  the  water  level.  Fig.  4  shows  a  view  of  one 
of  these  vertical  motors  direct-connected  to  a  pump.  A  small 
pump  is  installed  for  the  purpose  of  removing  the  water  from 
the  pit  where  the  main  pumps  are  installed.  This  is  driven  by  a 
Westinghouse  5-hp  induction  motor. 
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The  pump  house  is  located  on  the  banks  of  the  river  some 
distance  from  the  plant,  but  the  operation  of  the  motor-driven 
pumps  is  controlled  from  the  main  switchboard  in  the  station, 
thus  eliminating  any  necessity  for  an  attendant  at  the  pump 
house.  Any  trouble  will  be  indicated  at  once  by  the  meters  on 
the  pump-motor  circuit,  and  the  attendant  can  immediately 
start  the  reserve  pump  and  send  someone  to  investigate. 

The  boiler  plant  consists  of  sixteen  600-hp  water-tube  boilers, 
operated  at  175  lb.  steam  pressure  and  located  in  two  rows  of 
eight  on  either  side  of  the  middle  aisle.  The  system  of  steam 
piping  is  duplicated  throughout,  enabling  any  boiler,  set  of  boil¬ 
ers  or  section  of  piping  to  be  cut  out  without  interfering  with 
the  supply  of  steam  to  the  main  header. 

The  coal  is  delivered  over  the  Pennsylvania  Railroad  tracks 
to  the  south  end  of  the  station  and  dumped  from  the  cars  into 
a  hopper  from  which  it  is  automatically  carried  to  a  crusher 
that  breaks  it  up  and  enables  it  to  be  fed  to  the  furnaces 
by  the  automatic  stokers.  From  the  crusher  it  drops  into  a 
bucket  elevator  which  carries  it  up  over  the  boilers  and  dumps 
it  onto  a  i6-in.  endless  belt,  which  in  turn  distributes  the  fuel 
in  a  storage  bin  extending  over  the  length  of  the  boiler-room. 
From  this  bin,  which  has  a  capacity  of  1500  tons,  the  coal 
feeds  by  gravity  into  new  model  Roney  mechanical  automatic 
smokers  which  feed  it  directly  to  the  furnace.  Before  going 
under  the  boiler  the  coal  passes  through  and  fills  a  hopper,  the 
dimensions  of  which  are  known,  and  an  automatic  printing  de¬ 
vice  records  the  number  of  full  hoppers  of  coal  passed,  so  that 
an  accurate  account  of  coal  burned  by  each  boiler  may  be  kept. 
The  entire  handling  of  coal  from  the  time  it  is  dumped  from 
the  car  is  automatic.  The  crusher  and  elevator  are  operated 
respectively  by  20-hp  and  15-hp  induction  motors. 

The  boiler-feed  water  can  be  taken  directly  from  the  city 
mains,  the  river  or  from  the  hot  well.  Two  6-in.  city  water 
mains  are  laid  to  the  plant,  each  being  brought  from  a  different 
street,  thus  rendering  a  failure  of  water  supply  extremely  im¬ 
probable.  The  city  water  is  fed  to  the  boilers  by  Metropolitan 
injectors.  The  boiler-feed  water,  as  above  stated,  may  be 
taken  directly  from  the  hot  well,  in  which  case  it  is  fed  to  the 
boilers  by  Warren  high-pressure,  outside-packed,  plunger-feed 
pumps.  There  are  three  of  these  pumps,  any  one  of  which  is 
capable  of  taking  care  of  one-half  of  the  total  boiler  capacity. 

The  ashes  from  the  furnaces  drop  into  a  hopper  directly  un¬ 
derneath.  Hand-operated  cars  run  on  tracks  directly  under 
each  set  of  boilers,  collect  the  ashes  and  take  them  to  the  end 
of  the  building,  where  they  are  dumped  into  an  elevator  run  by 
a  lo-hp  induction  motor,  which  lifts  them  up  and  dumps  them 
into  a  breaker,  from  which  they  are  discharged  through  iron 
chutes  into  the  railroad  cars  beneath. 

The  boilers  deliver  steam  into  a  main  header  from  which  it 
may  flow  to  each  turbine  direct  through  its  own  header.  As 
previously  stated,  the  process  of  duplication  of  apparatus  is 
carried  out  very  thoroughly  here,  the  piping  being  so  arranged 
that  any  section  of  piping  01;  boiler  can  be  cut  out  of  service 
by  the  operation  of  the  necessary  valves. 

Steam  is  also  taken  from  the  main  header  through  a  re¬ 
ducing  valve  for  supplying  heat  to  the  various  buildings.  It  is 
carried  from  the  plant  in  a  i4-in.  main  that  has  an  85  per  cent 
magnesia  covering  2  in.  thick,  over  which  is  placed  a  layer  of 
paper,  and  this  in  turn  is  covered  by  a  heavy  canvas  which  is 
sewed  and  painted. 

The  pipe  line  is  carried  a  distance  of  6600  ft.  in  a  tunnel 
41/2  ft.  wide  and  7  ft.  high,  which  runs  from  the  plant  under 
First  Street  to  the  Senate  Office  Building,  with  branches  tapped 
off  to  the  House  Office  Building,  Congressional  Library  and 
Capitol.  The  tunnel  is  inspected  during  each  shift,  or  every 
eight  hours.  The  steam  line  is  well  anchored  throughout  its 
length ;  all  low  places  are  trapped  and  the  water  removed 
therefrom  is  carried  back  through  an  open  return  to  the  hot 
well  at  the  pow'er  house.  Expansion  joints  are  installed  every 
250  ft.  So  well  has  the  steam  heating  system  been  designed 
and  installed  that  under  normal  operating  conditions  there  is 
a  drop  in  pressure  of  only  4  lb.  from  the  reducing  valve  to  the 
maximum  point  of  transmission,  the  Senate  Office  Building, 
and  the  amount  of  water  trapped  is  negligible. 


A  reserve  plant  of  boilers,  of  sufficient  capacity  to  furnish 
steam  for  the  system,  is  maintained  in  the  Capitol.  Should  the 
main  system  be  prevented  from  delivering  steam,  for  any  rea¬ 
son,  all  that  would  be  necessary  would  be  to  open  the  valves 
on  the  reserve  plant  and  allow  it  to  feed  directly  into  the 
system. 

In  the  engine-room  there  are  installed  four  Westinghouse 
Parsons  turbo-alternators,  each  of  2000  kva  rating,  delivering 
three-phase,  25-cycle  current  at  6600  volts.  The  turbines  operate 
at  175-lb.  steam  pressure  and  the  steam,  after  passing  through 
the  turbine,  discharges  into  a  double  or  twin  Bulkley  baro¬ 
metric  condenser  which  is  guaranteed  to  give  a  vacuum  of  28  in. 
when  supplied  with  injection  water  at  a  temperature  of  70  deg. 
Fahr.  Should  one  side  of  the  condenser  become  disabled  the 
remaining  side  will  continue  to  operate  and  produce  a  vacuum 
of  24  in.  under  the  same  conditions.  Under  actual  operation 
these  guarantees  are  improved  and  a  vacuum  of  over  29  in.  is 
obtained.  The  condensed  steam  discharges  into  a  hot  well, 
whence  it  may  be  pumped  to  the  boilers  as  described  above.  An 
automatic  valve  permits  the  overflow  from  the  hot  well  to 
discharge  through  a  48-in.  concrete  flume  to  the  river. 

Elach  generator  has  a  37j4-kw  direct-connected  exciter 
mounted  at  the  generator  end  of  the  turbo  set,  as  shown  in 
Fig.  2.  Each  exciter  is  of  sufficient  size  to  excite  the  fields 
of  two  generators  and  is  connected  to  the  exciter  busbars.  A 
storage  battery  of  seventy-four  cells  is  installed  in  the  base¬ 
ment  and  controlled  from  the  main  switchboard.  This  battery 
has  a  capacity  of  2400  amp-hours  and  floats  across  the  exciter 
busbars  continuously,  so  that  should  one  of  the  exciters,  for 
any  reason,  be  prevented  from  delivering  energy  to  the  gen¬ 
erator  fields,  the  storage  battery  will  automatically  furnish  the 
excitation  and  no  interruption  would  ensue.  The  battery  also 
acts  as  a  voltage  regulator  in  that  it  tends  to  hold  the  value 
of  the  exciting  current  constant,  irrespective  of  any  changes  in 
speed  of  the  exciter.  Should  the  exciter  speed  decrease,  the 
battery  discharges,  exciting  the  fields;  should  the  speed  in¬ 
crease,  the  battery  becomes  charged. 

The  battery  is  charged  from  the  exciter  busbars  while  on  the 
line  by  means  of  a  motor-driven  booster  that  raises  the  bus 
voltage  to  the  amount  desired  for  charging.  The  booster  set 
consists  of  a  125-volt,  direct-current  motor  direct-connected  to 
and  mounted  on  a  common  iron  base  with  an  interpole  direct- 
current  generator  with  a  rating  of  676  amp  at  65  volts.  This 
machine  is  located  on  the  engine-room  floor  immediately  behind 
the  high-tension  concrete  switchboard  structure  and  is  con¬ 
trolled  from  the  main  panelboard. 

Energy  from  the  exciter-storage  battery  busbars  is  used,  in 
addition  to  field  excitation,  for  the  operation  of  the  crane  and 
machine-shop  motors  previously  mentioned,  and  also  for  emer¬ 
gency  lighting  circuits  in  the  main  station  and  each  of  the 
substations.  These  emergency  circuits  are  fed  by  separate 
pairs  of  cables  from  the  switchboard  and  comprise  about  one- 
fourth  of  the  entire  lighting  in  each  substation.  They  are 
automatically  controlled  by  double-throw,  solenoid-operated 
plunger  switches.  Under  normal  operating  conditions  the  cir¬ 
cuits  are  fed  from  the  busbars  and  the  energy  for  the  lamps 
flowing  through  the  solenoids  of  the  above-mentioned  switches 
holds  the  contacts  in  the  upper  or  normal  position;  should  the 
circuit  fail  for  any  reason  the  solenoids  are  de-energized  and 
allow  the  contacts  to  drop,  thereby  transferring  the  lighting  cir¬ 
cuit  to  the  auxiliary  circuit  fed  from  the  storage  battery.  As 
stated,  these  auxiliary  lighting  circuits  feed  about  one-fourth 
of  the  total  lamp  installation  of  each  substation,  so  that  at  no 
time  will  there  be  any  possibility  of  any  of  the  stations  being 
in  darkness  due  to  a  failure  of  the  generating  or  transmission 
system. 

Perhaps  no  feature  in  the  design  of  the  entire  system  better 
illustrates  the  precautions  taken  against  possible  failure  of 
supply  and  also  the  excellent  construction  and  material  em¬ 
ployed  throughout  than  the  switchboard.  This  may  be  said  to 
consist  of  two  parts ;  the  high-tension  concrete  structure  an«l 
the  low  tension  marble-panel  control  board. 

.All  of  the  high-tension  apparatus,  including  busbars,  circuit¬ 
breaking  devices  and  transformers,  is  mounted  on  the  con- 
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Crete  structure  located  on  the  engine-room  door.  The  low- 
tension  board  consists  of  nineteen  panels  of  white  Italian  mar¬ 
ble  mounted  on  a  gallery  immediately  above  the  high-tension 
concrete  structure  overlooking  the  engine-room.  On  this 
board  are  located  all  the  low-potential  wiring,  measuring  in¬ 
struments  and  control  switches,  and  from  here  the  operator, 
who  has  an  unobstructed  view  of  the  engine-room,  controls  the 
operation  of  the  entire  system.  He  assumes  control  of  the 
operation  of  the  turbo-generators  as  soon  as  the  engineer 
opens  the  throttle,  synchronizes  them  and  directs  the  engineer 
to  start  up  or  shut  down  any  machine  according  to  the  load  as 
indicated  by  the  instruments  on  the  board.  He  also  controls 
the  operation  of  the  motor-driven  pumps  located  at  the  river, 
a  half  mile  distant,  which  were  described  above. 

The  switchboard  is  divided  into  two  sections,  each  being  a 
duplicate  of  the  other,  thus  forming  in  reality  two  boards. 
The  two  sections  are  connected  by  oil-break  and  disconnecting 
switches  that  are  normally  in  the  closed  position ;  should  any 
trouble  occur  on  one  portion  of  the  board,  or  should  it  be  de- 


larly  around  the  switchboard,  and,  as  previously  mentioned,  the 
carefully  laid  plans  to  insure  continuity  of  service. 

SUBSTATIONS. 

Electrical  energy  is  sent  from  the  generating  station  to  four 
substations  and  the  pump  house,  each  being  connected  to  the 
main  station  by  a  duplicate  set  of  triple-conductor,  paper- 
insulated,  lead-covered  cables  laid  in  vitrified-tile  conduits.  The 
substations  are  located  in  the  basements  of  the  following  build¬ 
ings  :  Capitol,  Congressional  Library,  House  of  Representa¬ 
tives  Office  Building  and  Senate  Office  Building.  The  equipment 
in  these  stations  consists  of  motor-generator  sets,  each  com¬ 
posed  of  one  6600- volt  synchronous  motor  direct-connected  to 
and  mounted  on  a  common  iron  base  with  one  400-kw,  125- 
volt,  compound-wound,  direct-current  generator,  with  a  small 
induction  motor  for  starting  purposes,  and  the  high-tension 
and  low-tension  switchboards  for  the  control  of  the  alternating- 
current  and  direct-current  circuits.  The  Capitol  substation  has 
five  motor-generator  sets ;  the  House  Office  Building  four ; 
the  Senate  Office  Building  and  Congressional  Library  three 


Fig.  6 — View  of  Switchboard,  Showing  High  and  Low-Tension  Structures. 


sired  to  work  on  one  section,  the  disconnecting  switches  can 
be  opened  and  the  entire  system  operated  from  the  other  half 
of  the  board. 

Two  turbo-generators  are  connected  to  each  section  of  the 
board,  thus  carrying  the  division  to  the  extent  of  having  prac¬ 
tically  two  separate  plants,  either  one  of  which  is  capable  of 
furnishing  energy  to  the  entire  system.  All  station  wiring  is 
laid  in  loricated  conduit.  On  the  engine-room  floor,  opposite 
each  turbo-generator  set,  is  an  ornamental  iron  post  contain¬ 
ing  the  following  instruments  for  the  information  of  the  engi¬ 
neer  ;  .An  indicating  wattmeter,  a  synchroscope,  a  vacuum 
gage,  a  steam  gage  showing  the  boiler  pressure  and  a  steam 
gage  showing  the  pressure  inside  the  primary  valve  of  the  tur¬ 
bine  or  directly  at  the  blades. 

An  inspection  of  the  station  at  once  impresses  one  with  an 
idea  of  abundance  of  light,  space  between  apparatus,  particu- 


each.  These  sets  may  be  started  from  the  direct-current  end 
by  means  of  energy  from  the  bus  through  starting  rheostats 
or  by  means  of  small  induction  motors  mounted  on  the  end,  as 
shown  in  Fig.  5,  and  fed  through  step-down  transformers. 

The  high-tension  switchboards  are  similar  in  design  and  con¬ 
struction  to  the  high-tension  switchboard  in  the  generating 
plant.  As  stated  above,  each  substation  is  connected  to  the 
main  station  by  duplicate  cables,  also  by  the  emergency  light¬ 
ing  cables.  These  cables  are  laid  in  vitrified  tile  and  follow 
the  course  of  the  steam  tunnel  connecting  the  various  build¬ 
ings.  The  cables  are  brought  in  directly  to  the  high-tension 
switchboard,  where  they  lead  to  disconnecting  switches,  thence 
to  oil  circuit-breakers  and  through  disconnecting  switches  again 
to  the  synchronous  motors. 

As  in  the  main  station  the  operation  of  the  station  is  con¬ 
trolled  entirely  from  the  low-tension  panel  switchboard.  These 
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boards  are  built  of  white  Italian  marble  and  contain  measur¬ 
ing  instruments,  control  switches  and  carbon  circuit-breakers 
and  knife-blade  switches  for  the  control  of  the  direct-current 
circuits.  The  line  panels  contain  control  switches  for  circuit- 
breakers  for  two  circuits  from  the  power  house  and  one  from 
the  station  of  the  Potomac  Electric  Power  Company. 

The  synchronous-motor  panels  are  equipped  with  an  alter¬ 
nating-current  ammeter,  an  indicating  wattmeter,  a  power- 
factor  meter  and  a  direct-current  field  ammeter,  also  control 
switch  for  the  oil  circuit-breaker,  field  rheostat,  starting  mo¬ 
tor  switch,  field  switch  and  the  voltmeter  and  synchronizing 
receptacles.  Each  generator  panel  is  equipped  with  two  single¬ 
pole  carbon  circuit-breakers,  an  illuminated  dial  ammeter,  field 
rheostat,  two  single-pole  knife  switches,  a  field  switch  and  a 
watt-hour  meter.  The  feeder  panels  are  equipped  with  am¬ 
meters  and  circuit-breakers,  the  latter  performing  the  com¬ 
bined  function  of  fuses  and  switches.  Voltmeters  are  mounted 
on  swinging  brackets  at  end  of  board. 

The  direct-current  circuit  portion  of  the  switchboard  has  two 
sets  of  busbars,  one  for  the  motor  circuits  and  one  for  lamp 
circuits.  The  two  buses  can  be  connected  together  by  a  tie 


switch  so  that  they  may  be  f^ierated  together.  A  novel  feature 
noticeable  here  is  the  red  coloring  of  all  the  handles  of  the 
circuit-breakers  on  motor  circuits.  This  enables  the  operator 
to  ascertain  quickly  and  readily  the  motor  circuits  in  case  of 
trouble.  A  glance  at  Fig.  7  will  show  that  with  such  a  number 
of  breakers  on  the  switchboard  it  is  of  very  great  assistance 
to  have  some  ready  means  of  designation.  The  rheostats  are 
mounted  above  the  panels  and  operated  by  means  of  a  sprocket 
and  chain  transmission.  A  common  starting  switch  for  use  in 
starting  the  motor-generator  set  from  the  direct-current  end 
IS  mounted  on  one  of  the  generator  panels.  A  marble  panel 
containing  two  oil  switches  for  the  high-tension  sides  of  the 
step-down  transformers,  used  for  the  starting  motors,  is  in¬ 
stalled  in  a  convenient  location.  Equalizer  switches  are 
mounted  on  pedestals  immediately  in  front  of  the  motor- 
generator  sets. 

,\11  low-tension  cables  in  the  substations  are  laid  in  racks 
each  in  its  proper  place,  presenting  a  very  neat  and  orderly 
appearance;  a  decided  contrast  to  the  conditions  observed  in  a 
great  many  underground  systems.  Under  each  cable,  where  it 


rests  on  the  rack,  is  placed  a  rubber  washer  to  prevent  any 
possibility  of  abrasion  of  the  lead  armor.  These  rubber  wash¬ 
ers  were  made  from  old  garden  hose  that  had  been  discarded 
and  consigned  to  the  junk  pile.  Where  the  cable  enters  the 
vitrified-tile  conduit  it  has,  in  addition  to  the  rubber  washer,  a 
wrapping  of  burlap  for  protection  of  the  lead.  The  lead  of 
each  cable  is  securely  bonded  to  the  others  and  grounded  to 
the  water  main.  Reinforced  concrete  tunnels  having  an  aggre¬ 
gate  length  of  approximately  6000  ft.  and  having  cross-sectional 
dimensions  of  7  ft.  high  by  4^/2  ft.  wide  are  used  for  holding 
the  pipes  for  transmitting  steam  to  the  various  buildings. 
These  tunnels  are  lighted  throughout  by  electricity  and  have 
convenient  entrance  manholes. 

In  the  summer  time,  of  course,  Capitol  Hill  loses  the  greater 
part  of  its  population  and  business  is  not  very  brisk,  conse¬ 
quently  the  load  on  the  plant  is  very  light  and  the  substations 
will  be  operated  at  a  considerably  reduced  efficiency.  In  order 
to  overcome  this  Chief  Engineer  Gliem  has  devised  the  follow¬ 
ing  scheme :  The  Capitol  substation  will  be  operated  and  used 
as  a  distributing  station,  sending  direct  current  to  the  other 
substations.  As  the  distance  is  considerable  and  the  load  at 

times  heavy  a  30-kw  motor- 
driven  booster  will  be  installed 
in  the  Capitol  substation  to  raise 
the  voltage  an  amount  sufficient 
to  compensate  for  the  line  drop. 
This  will  result  in  considerable 
saving  in  operating  expenses,  as 
it  will  eliminate  the  necessity  for 
running  the  other  substations. 

The  plant  has  been  in  opera¬ 
tion  since  July,  1910,  and  already 
marked  economies  in  cost  of 
operation  over  the  old  system 
have  been  noted.  From  an 
esthetic  point  of  view  there 
has  been  a  most  marked  im¬ 
provement,  and  the  legislators 
and  others  whose  business  re¬ 
quires  their  presence  at  the 
Capitol  do  not  fail  to  note  with 
much  satisfaction  and  pleasure 
the  absence  of  the  noise  of  the 
engine  and  the  smoke,  dust  and 
dirt  attendant  on  the  operation 
of  the  Capitol  and  Congression¬ 
al  Library  plants. 

All  of  the  electrical  apparatus 
has  been  furnished  by  the 
Westinghouse  Electric  &  Manu¬ 
facturing  Company  and  the 
steam  turbines  by  the  Westing- 
house  Machine  Company,  Pittsburgh,  Pa.  The  entire  plant  has 
been  designed,  purchased,  erected  and  put  into  operation  under 
the  direction  of  Mr.  Elliott  Woods,  superintendent  of  United 
State  Capitol  Building  and  Grounds.  The  work  has  been  under 
the  personal  supervision  throughout  of  Mr.  C.  P.  Gliem,  chief 
electrical  engineer,  assisted  by  Messrs.  Westinghouse,  Church. 
Kerr  &  Company  as  designing  engineers  in  connection  with  the 
power  plant. 

The  successful  building  and  putting  into  operation  of  this 
plant  have  been  primarily  due  to  Mr.  Gliem’s  familiarity  with 
the  requirements  and  his  extended  experience  from  many 
years  of  service  in  connection  with  the  Capitol  plant.  It  is 
rare,  indeed,  to  find  a  large,  modern  electrical  plant  which  has 
been  designed  and  built  by  an  engineer  who  was  continually 
in  charge  during  the  previous  twenty-four  years  of  all  the  con¬ 
struction  and  operation  of  the  former  plants  necessary  in  the 
development  of  the  same  activity. 

The  cost  of  the  completed  system  as  described  above,  includ¬ 
ing  the  tunnels,  amounted  to  a  sum  in  the  neighborhood  of 
$1,500,000. 


Fig.  7 — Low-Tension  Switchboard  in  Substation. 
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A  CONTRIBUTION  TO  THE  THEORY  OF  COM¬ 
MUTATION. 

By  H.  Bewlay. 

Perhaps  no  single  feature  of  direct-current  machine  de¬ 
sign  has  caused  so  much  discussion  as  the  problem  of 
commutation.  The  effects  of  self-induction  and  mutual 
induction,  armature  reaction  and  distortion  have  often  been 
confused,  and  as  a  result  numerous  empirical  methods  for  de¬ 
termining  commutating  characteristics  have  come  into  use, 
many  of  which  neglect  important  factors.  Previous  to  1890 
only  scant  attention  seems  to  have  been  given  to  the  problem 
of  commutation,  this  being  due  to  the  use  of  metallic  brushes 
which  required  shifting  with  the  load,  to  the  constant  character 
of  lighting  loads  and  to  the  comparatively  small  size  of  the 
machines  then  in  use.  ' 

The  general  introduction  of  the  electric  railway  created  a 
demand  for  generators  and  motors  so  designed  as  to  operate 
over  wide  ranges  of  load  without  brush  shifting,  and  this  re¬ 
quirement  was  met  by  the  introduction  of  the  carbon  brush 
and  by  proper  design  as  regards  the  inductance  of  the  com¬ 
mutated  coils.  The  advantages  of  the  carbon  brush  are  both 
mechanical  and  electrical,  but  the  feature  which  is  of  the 
greatest  value  is  the  high  contact  resistance  between  the  brush 
and  the  commutator.  It  is  this  feature  which  makes  possible 
the  operation  of  machines  with  fixed  brushes  without  the  aid  of 
interpoles  or  other  commutating  devices. 

A  great  deal  of  attention  has  been  paid  to  the  determination 
of  the  conditions  existing  at  the  instant  the  segment  leaves  the 
brush.  Steinmetz  has  investigated  this  subject  from  the  stand¬ 
point  of  current  density  in  “Theoretical  Elements”  and  shown 
that  the  density  at  this  instant  is  high  and  depends  on  the 
reactance  of  the  coil  and  on  the  resistance  of  the  coil  and 
brush  contact. 

Unfortunately  most  mathematical  investigations  of  this 
problem  are  based  for  simplicity  on  a  brush  covering  exactly 
one  commutator  segment,  while  in  practice,  other  things  being 
equal,  a  brush  covering  from  1.5  to  3  segments  will  be  found 
to  give  the  best  results  on  machines  having  simple  windings. 
With  a  brush  covering  more  than  one  segment  there  are  two 
or  more  short-circuited  coils  in  inductive  relation  at  the  instant 
any  segment  leaves  the  brush. 

The  effect  on  the  magnetic  field  of  any  change  of  current  in 
the  coil  passing  from  under  the  brush  is  thus  partly  neutral¬ 
ized  by  an  opposite  change  induced  in  the  other  short-circuited 
coils  so  that  the  voltage  at  the  instant  of  breaking  contact  be¬ 
tween  brush  and  segment-  is  much  less  than  would  otherwise 
be  the  case.  However,  the  induced  current  in  the  other  coils 
tends  to  make  their  commutation  more  difficult,  as  larger 
changes  must  occur  in  the  remaining  portions  of  their  times  of 
commutation. 

Owing  to  the  inductive  relation  of  adjacent  armature  coils  the 
voltage  in  any  one  coil  due  to  current  changes  can  differ  from 
the  voltage  in  the  adjacent  coils  only  by  an  amount  correspond¬ 
ing  to  the  magnetic  leakage  between  the  coils,  this  term  being 
used  in  the  same  sense  as  in  transformer  and  induction  mo¬ 
tor  design.  When  these  inductively  related  coils  are  simulta¬ 
neously  short-circuited  the  variations  between  the  mean 
and  maximum  values  of  the  reactance  voltage  of  the  coils  thus 
are  small  and  it  is  possible  for  purposes  of  design  to  consider 
the  average  values,  which  can  he  calculated  and  observed  with 
a  fair  degree  of  accuracy. 

With  carbon  brushes  the  IR  drops  in  the  short-circuited  coils 
are  relatively  so  small  that  they  may  be  neglected,  and  all  volt¬ 
ages  induced  in  the  coils  can  thus  be  measured  at  the  commu¬ 
tator. 

Neglecting  for  the  present  any  voltage  induced  in  the  com¬ 
mutated  coils  by  the  main  field,  it  is  evident  that  the  several 
segments,  owing  to  the  voltages  induced  in  the  coils  by  current 
changes,  will  be  at  various  potentials  with  regard  to  the  brush, 
and  as  a  result  the  current  density  at  various  points  on  the 
face  of  the  brush  will  vary.  This  condition  may  be  most  con¬ 


veniently  studied  by  separating  the  variable  density  into  a  uni¬ 
form  density  corresponding  to  the  load  current  and  a  super¬ 
posed  variable  density  due  to  a  cross-current  caused  by  the 
potential  difference  between  segments.  The  superposed  vari¬ 
able-density  curve  will  be  a  series  of  steps,  one  step  for  each 
segment,  the  height  of  each  step  depending  on  the  voltage  in¬ 
duced  in  the  corresponding  coils.  As  these  steps  are  moving 
with  regard  to  the  brush,  the  average  condition  can  be  repre¬ 
sented  by  a  curve  drawn  through  the  center  of  each  step. 

The  allowable  apparent  density  in  carbon  brushes,  that  is, 
the  uniform  density  corresponding  to  the  load  current,  is  well 
known,  and  it  is  only  necessary  to  determine  from  satisfactory 
existing  machines  what  are  the  allowable  limits  of  the  voltage 
across  the  brush  and  to  calculate  this  value  in  new  designs. 

The  following  formula  was  worked  out  from  theoretical  con¬ 
siderations  and  the  numerical  constants  were  modified  slightly 
after  comparison  with  a  large  number  of  tests.  These  changes 
became  necessary  on  account  of  the  difficulty  of  estimating  ex¬ 
actly  the  magnetic  reluctance  of  the  various  flux  paths.  As  is 
generally  necessary,  to  avoid  excessive  complication,  certain  as¬ 
sumptions  were  made  which,  while  true  for  many  designs,  do 
not  hold  in  extreme  cases  and  should  therefore  be  kept  in 
mind  and  when  necessary  proper  allowances  made. 

The  principal  assumptions  are: 

(o)  The  slot  is  open,  rectangular  and  has  approximately 
straight  sides. 

(b)  The  brush  covers  at  least  1.6  segments  in  simple  wind¬ 
ings  and  a  corresponding  number  in  multiple  windings.  It  is 
also  assumed  that  the  brush  does  not  simultaneously  short- 
circuit  more  than  one  more  coil  than  the  number  of  coils  per 
slot. 

(c)  The  coils  undergoing  commutation  are  not  near  a  pole, 
but  nearly  midway  between  the  two.  This  does  not  hold  true 
if  the  brushes  are  given  an  excessive  lead  or  if  the  coil  pitch 
is  exceedingly  short.  A  short  pitch  is  often  desirable  for  the 
purpose  of  avoiding  mutual  induction  between  coils  short-cir¬ 
cuited  by  different  brushes  and  is  considered  in  the  formula  in 
the  term  Ce;  however,  the  relative  widths  of  pole  and  brush 
and  the  coil  pitch  should  be  carefully  considered  or  the  in¬ 
creased  self-inductance  due  to  the  closeness  of  the  commutated 
coil  to  the  pole  may  exceed  the  gain  due  to  reduced  mutual 
induction. 

The  formula  is : 

Vc  =  ^^/Rezip  [CeKeU  -t-  CtA't  (5  U  i-  Lf)] 

10’ 

Where 

Uc  =  total  voltage  across  brush  due  to  reactance. 

R  =  speed  of  machine  in  revolutions  per  minute. 
t  =  turns  in  series  per  armature  coil  or  total  number  of 
armature  conductors  divided  by  twice  the  number  of 
commutator  segments. 

Z  =  number  of  commutator  segments. 

7  =  amperes  in  each  armature  conductor. 

Le  =  gross  length  of  armature  core  in  inches. 

Lf  =  length  of  one  end  connection,  that  is,  length  of  one 
armature  conductor  less  Le. 

depth  of  slot 

K  e  ~  4  "4“  - - 

width  of  slot 

This  is  a  simple  empirical  expression  which  represents  quite 
accurately  the  inductance  due  to  the  flux  looping  only  coils 
lying  in  the  same  slot.  It -is  obtained  from  both  theoretical 
and  experimental  investigations. 

A't  =  constant  proportional  to  the  inductance  due  to  flux 
looping  short-circuited  coils  in  same  group.  This  may  be  taken 

,  , ,  /  armature  slots  \  . 

as  equal  to  loge  (  - ; - 1  and  plotted  or  tabu- 

'  poles  ' 

lated  for  reference. 

p  —  factor  depending  on  type  and  connections  of  armature 
winding,  and  may  be  considered  as  the  number  of  coils  in  series 
under  one  brush  divided  by  the  time  of  commutation  expressed 
in  segment  travel.  Let  2  P  be  the  number  of  poles.  In  the 
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ca&e  oi  Up  (loop)  windings  let  the  total  number  of  parallel 
armature  paths  between  brushes  be  2  PN  and  let  B  be  the 
brush  width  in  segments;  then 

_  B 

^-A7(fi-An^D 

In  the  case  of  wave  (series)  windings  having  2N  armature 
paths 

_ 

Af  (5~  JV  +  i) 

Ct  =  average  number  of  coils  short-circuited  by  one  brush 
and  grouped  together  on  the  armature,  or  in  the  above  terms 


Ct  "=  B  —  1. 

Ce  =  average  number  of  coil  sides  simultaneously  commu¬ 
tated  in  one  slot.  Let  C  be  the  number  of  coils  per  slot  (not 
coil  sides)  and  s  the  shortness  of  pitch  of  the  winding  in 
coils;  that  is,  the  full  coil  pitch  is  180  electrical  degrees;  the 
actual  pitch  of  the  coil  is  x  electrical  degrees.  Then 


When 


s  >  Ct  -H  C  —  I,  then 


C*  = 


CCt 

Ct  -}-  C  —  1 


and  when 

^  -  .  -  2 CCt 

Ct  +  C  -f  j  —  1 

Before  proceeding  with  the  discussion  of  the  application  of 
the  formula  it  may  be  desirable  to  say  a  few  words  regard¬ 
ing  the  subject  of  armature  reaction.  Inasmuch  as  there 
is  no  relative  motion  between  the  various  armature  coils,  the 
only  way  in  which  a  coil  carrying  a  constant  current  can  in¬ 
duce  a  voltage  in  the  commutated  coils  is  by  means  of  an  in¬ 
ductor  which  would  vary  the  reluctance  of  that  portion  of  the 
magnetic  circuit  common  to  both  coils.  The  only  mass  of 
metal  present  in  the  ordinary  machine  which  could  act  as  an 
inductor  is  the  pole-piece.  When  the  commutated  coil  is  at 
the  edge  of  the  pole  there  probably  is  some  inductor  effect  and 
in  a  design  with  a  very  small  number  of  large  slots  and  pole 
tips  without  chamfer  there  would  probably  be  such  an  effect 
for  all  possible  brush  positions.  However,  with  modern  de¬ 
signs  in  which  there  are  sufficient  teeth  and  properly  chamfered 
poles  to  minimize  noise  and  eddy  loss  and  proper  brush  setting 
there  is  on  test  no  indication  of  any  voltage  in  the  commutated 
coils  except  that  due  to  the  main  field  and  to  reactance. 

In  the  case  of  machines  which  are  to  operate  in  either  di¬ 
rection  without  change  in  the  brush  position  it  is  necessary  to 
keep  the  value  of  Ve  within  the  limit  which  the  brush  will 
stand  without  excessive  sparking,  and  in  such  designs  the 
length  of  air-gap  has  no  primary  effect  on  the  commutation. 
However,  extremely  small  gaps  are  to  be  avoided  because  of 
mechanical  reasons  as  well  as  on  account  of  excessive  eddy 
losses  and  saturation  of  teeth  and  pole  tip  due  to  the  arma¬ 
ture  cross  flux. 

In  machines  which  are  operated  in  only  one  direction  the 
brushes  can  be  displaced  or  given  a  slight  lead  so  that  the 
main  field  will  induce  in  the  commutated  coil  a  suitable  voltage 
to  balance  partly  the  reactance.  As  an  example,  a  small 
engine-driven  generator  may  have  a  value  of  Vc  oi  3  volts 
and  the  brushes  be  so  placed  that  the  main  field  induces  at  no- 
load  1.8  volts  in  the  coils  under  the  brush.  When  the  load  is 
applied  the  voltage  under  the  brush  will  be  1.8  —  3.0  =  — 1.2 
volts.  The  voltage,  of  course,  changes  sign  at  the  load  where 
the  effect  of  the  field  balances  the  reactance. 

It  will  be  noted  that  the  voltage  across  the  brush  in  the 
above  setting  is  higher  at  no-load  than  at  full-load.  There 
are  several  reasons  why  this  is  the  best  setting  in  a  case  of  this 
sort.  At  no-load  the  cross-currents  are  the  only  ones  in  the 
brush  and  thus  may  be  higher  than  when  superposed  on  the 
load  current.  Most  machines  are  run  at  from  one-fourth  to 
five- fourths  load  and  it  is  thus  advisable  to  favor  the  full-load 
conditions. 

The  voltage  which  a  carbon  brush  will  withstand  depends 


on  the  particular  grade  of  carbon,  on  the  thickness  of  the 
brush  and  on  the  voltage  and  size  of  the  machine. 

The  effect  of  brush  thickness  is  probably  due  to  the  fact 
that  the  internal  resistance  of  a  thick  brush  reduces  somewhat 
the  cross-currents  due  to  a  given  potential  difference  at  heel 
and  toe.  The  effect  of  machine  size  and  voltage  is  probably 
due  to  the  lower  relative  mutual  induction  of  the  coils  in  small 
low- voltage  armatures,  resulting  in  a  wider  variation  between 
mean  and  maximum  value  of  the  reactance. 

The  total  effect  of  these  factors  is  not  extremely  large,  and 
with  a  little  experience  or  a  few  tests  on  satisfactory  machines 
of  the  same  general  type  the  designer  will  be  able  to  estimate 
the  limiting  allowable  value  of  Fo  with  considerable  accuracy. 

One  important  advantage  of  this  method  is  the  ease  with 
which  Ve  may  be  measured  on  operating  machines.  The  ob¬ 
served  values  will  be  found  to  check  very  well  with  those  cal¬ 
culated  as  above,  provided  the  various  conditions  are  correct. 
The  most  accurate  results  are  obtained  on  large  machines  and 
when  the  commutator  and  the  brushes  are  in  good  operating 
condition.  Poor  conditions  of  brush  or  commutator  are  almost 
always  accompanied  by  high  observed  values  of  Ve. 


MEASUREMENT  OF  INSTANTANEOUS  LAMP 
RESISTANCE. 


By  Frederick  Bedell. 

The  following  method  for  measuring  the  instantaneous  re¬ 
sistance  of  incandescent  lamps  at  different  parts  of  the 
alternating  cycle  has  been  used  by  Dr.  C.  A.  Pierce  and 
the  writer.  It  is  a  modification  of  a  method  used  by  the  writer 
for  measuring  mean  resistance  of  lamps  and  described  by  him  in 
the  Electrical  World,  page  1077,  June  10,  1905.  We  desired  a 
method  of  measuring  lamp  resistance  directly  by  ordinary* 
resistance-measuring  apparatus  while  the  lamps  are  in  normal 
operation. 

Four  lamps,  or  multiples  of  four  lamps,  are  arranged  as  in 


Fig.  1 — Arrangement  of  Testing  Circuits. 

Fig.  I,  being  connected  to  the  source  of  electric  power  and 
maintained  at  constant  voltage.  The  resistance  is  measured 
by  an  ordinary  Wheatstone  bridge  connected  to  the  points  a 
and  b  through  a  revolving  contact-maker  driven  by  the  alter¬ 
nator.  These  points  must  be  maintained  at  the  same  potential, 
so  far  as  the  main  line-current  is  concerned,  in  order  that 
no  current  may  flow  into  the  Wheatstone-bridge  apparatus  and 
disturb  the  resistance  measurement  which  is  being  taken  by 
battery  current.  This  would  be  the  condition  if  the  four 
lamps  had  exactly  the  same  resistance,  which  is  not  possible 
because  a  very  small  difference  in  the  lamps  gives  suffi¬ 
cient  difference  in  potential  between  a  and  b  (from  the  main¬ 
line  current)  to  make  readings  on  the  Wheatstone  bridge  either 
difficult  or  entirely  out  of  the  question.  The  points  a  and  b 
can  be  brought  to  the  same  potential  by  means  of  a  small  ad¬ 
justable  resistance  in  series  with  the  lamp  of  lowest  resistance 

*A  somewhat  similar  method,  employing  a  special  bridge,  is  described 
in  the  Electrical  World,  page  803,  April  20,  1907. 
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or  by  a  very  high  adjustable  resistance  in  shunt  with  the  lamp 
of  highest  resistance.  The  latter  arrangement  was  used  by  us. 

This  resistance  was  adjusted  at  each  reading  so  as  to  bring 
the  bridge  galvanometer  to  zero  before  the  battery  key  was 
closed,  and  the  usual  bridge  adjustments  were  then  made. 
Unless  the  lamps  are  nearly  alike,  this  adjusting  resistance  in¬ 
troduces  some  error. 

In  this  way  the  resistance  of  four  carbon  lamps  at  different 
parts  of  the  cycle  was  determined,  as  shown  in  Fig.  2.  The 
frequency  was  about  20  cycles.  At  the  start  the  lamps  were 
new  and  cold.  In  addition  to  the  periodic  change  in  resist¬ 
ance  there  is  seen  to  be  a  gradual  decrease  in  resistance  during 
the  run,  which  occupied  about  two  hours. 

It  was  hoped  that  the  method  would  prove  satisfactory  for 
an  extensive  investigation  of  various  types  of  lamps  operated 
with  different  wave-forms.  The  trouble  is  it  requires  an  abso¬ 
lutely  steady  supply  voltage,  and  this  we  did  not  have.  With 
tungsten  lamps  we  could  not  bring  the  bridge  galvanometer  to 


Fig.  2 — Cyclic  Variation  in  Lamp  Resistance. 


zero.  Likewise,  with  carbon  lamps,  when  we  attempted  to 
superpose  a  third  harmonic  in  the  e.m.f.-wave  we  could  not  get 
conditions  steady  enough  for  satisfactory  readings;  it  was  too 
much,  with  the  source  of  power  available,  to  attempt  to  keep 
steady  two  alternators  and  the  driving  system.  Under  our 
conditions,  therefore,  the  method  has  proven  unsatisfactory  for 
continuous  general  use  and  we  do  not  recommend  it  to  others 
under  like  conditions — unless  some  way  is  found  for  avoiding 
the  difficulties.  Under  some  circumstances  it  may  prove  use¬ 
ful;  we  ourselves,  for  the  particular  test  of  Fig.  2,  were  able 
to  obtain  consistent  results. 

For  measuring  the  mean  resistance  of  alternating-current 
lamps  while  in  operation  the  contact-maker  is  left  out  of  the 
circuit.  This  works  well  with  carbon  lamps,  but  not  with 
tungsten,  the  resistance  of  which  seems  unstable. 


INTERNAL  ELECTROMAGNETIC  FORCES  IN  LAMP 
FILAMENTS. 


By  Carl  Hering. 


THK  appearance  of  some  of  the  metallic  filaments  of  lamps 
after  long  use  suggested  to  the  writer  that  perhaps  the 
causes  of  some  of  their  changes  might  be  the  internal 
electromagnetic  forces  caused  by  the  current  itself  and  recently 
pointed  out  by  the  writer. 

.Among  these  appearances  of  the  filaments  may  be  mentioned 
the  globules  or  humps  formed  on  the  surface,  the  sunken 
cracks  resembling  an  alligator  skin,  the  well-known  broken-rod 
effect  of  the  tantalum  lamps  due  to  alternating  current,  etc. 

The  internal  forces  referred  to  are  those  caused  by  the 
magnetic  flux  which  encircles  the  conductor.  All  lines  of 
force  tend  to  contract,  hence  this  circular  flux  tends  to  com¬ 
press  the  conductor  radially,  producing  the  pinch  effect.*  Lines 
of  force  of  like  polarity  also  tend  to  repell  each  other,  which 
appears  to  tend  to  stretch  the  conductor.*  Both  are  there¬ 
fore  internal  forces. 

The  current  density  in  tungsten  filaments  is  extremely  high, 
reaching  several  hundred  thousand  amperes  per  square  inch. 


'“The  Working  Limit  in  Electric  Furnaces  Due  to  the  ‘Pinch’  Phenome¬ 
non,”  Trans.  Amer.  Electrochem.  Soc..  Vol.  XV,  iqoQ,  n.  25s. 

*“The  Stretching  of  a  Conductor  by  its  Current,”  Jour.  Franklin  Inst.. 
Jan.  iqil,  p.  73. 


This  and  the  appearance  of  the  filament  suggested  finding 
what  the  magnitude  of  these  internal  forces  was. 

Through  the  kindness  of  Mr.  G.  S.  Merrill  the  writer  ob¬ 
tained  the  following  data  concerning  the  diameters  of  the 
filaments  and  the  currents  for  several  types  of  tungsten  lamps, 
from  which  the  other  columns  in  the  accompanying  table  were 
then  calculated,  the  latter  giving  the  pinch  pressure: 


Diameter 
in  Mils. 

Cross  Section, 
Square  Mils. 

_  _ 1 

Amperes. 

Amperes  per 
Square  Inch. 

Grams  per 
Square  Centi¬ 
meter. 

2.  15 

3.62 

0.545 

151,000 

0.  130 

1.5 

1.77 

0.34 

192,000 

0.107 

1  .08 

0.915 

0.2 

219,000 

0.0692 

0  8 

0.503 

0.145 

288,000 

0.0662 

It  will  be  seen  from  the  last  two  columns  that  although  the 
current  densities  are  extremely  high  the  pinch  pressure  is 
small.  The  latter  was  to  be  expected,  as  otherwise  the  lamps 
would  probably  not  have  the  life  they  do. 

This  contracting  force  can  produce  changes  only  when  the 
material  yields.  This  would  be  the  case  if  the  metal  became 
viscous  at  those  temperatures,  and  judging  from  the  sag  of  the 
filaments  they  seem  to  reach  such  a  state.  Even  if  not  heated 
throughout  to  such  a  temperature  a  slight  decrease  in  section 
or  a  slight  local  increase  in  resistivity  due  to  heterogeneity  or 
to  a  crack  would  produce  a  local  increase  in  temperature, 
hence  a  tendency  to  greater  fluidity.  This  internal  force  may 
then  act  locally  at  those  places. 

It  is  well  known  that  a  small  force  applied  continuously  to 
certain  solids  will  in  time  produce  very  decided  effects.  For 
instance,  when  a  small  lead  shot  is  placed  on  a  block  of  pitch 
it  will  in  course  of  time  travel  completely  through  it,  even 
though  the  pitch  be  always  at  room  temperature,  at  which,  how¬ 
ever.  it  has  a  slight  tendency  to  flow. 

It  appears  likely,  therefore,  that  even  these  small  contracting 
forces  as  given  in  the  table  would,  in  the  course  of  about 
1000  hours’  life  of  a  lamp,  act  to  change  the  shape  of  a  metallic 
filament,  as,  for  instance,  the  squeezing  out  of  globules,  because 
the  inside  of  a  filament  must  be  at  a  higher  temperature  than 
the  outside.  A  rod  of  iron,  for  instance,  when  heated  rapidly 
by  a  current  will  melt  in  the  inside  and  be  squeezed  out  through 
some  pore  or  crack,  by  the  pinch  effect,  leaving  the  outside 
as  a  solid  tube.  In  filaments  such  an  effect  might  even  heal 
cracks  or  flaws  in  the  original  filament.  In  the  case  of  the  iron 
rod  the  tube  broke,  but  was  immediately  welded  together  again 
by  the  freezing  of  the  liquid  material.  It,  however,  had  changed 
its  position  slightly,  thus  producing  the  broken-rod  effect  seen 
in  a  tantalum  filament  used  with  alternating  currents. 

The  alligator-skin  appearance  of  a  filament  may  also  be 
caused  by  this  contracting  force,  because  the  filaments  were 
(presumably)  made  of  finely  divided  material  held  together 
with  a  binder.  Hence  they  are  not  absolutely  homogeneous 
In  such  a  case  the  better  conducting  parts  will  move  toward 
the  center,  due  to  the  pinch  effect,  leaving  the  lesser  conduct¬ 
ing  parts  protruding  beyond  the  surface.  Under  proper  condi¬ 
tions  the  pinch  pressure  must  produce  a  segregation  in  a  jdeld- 
ing  conductor,  forcing  the  better  conductor  to  the  center 
When  this  takes  place,  so  that  more  current  flows  through  a 
central  core,  the  pinch  pressure  increases  very  greatly  in  the 
material  immediately  surrounding  this  core,  as  the  writer  has 
found  by  actual  experiment.  This  is  no  doubt  due  to  the 
relatively  very  intense  field  immediately  outside  of  a  con¬ 
ductor. 

In  one  of  the  articles  above  referred  to  the  writer  endeavored 
to  show  that  besides  this  contracting  force  there  is  another 
internal  force  tending  to  stretch  the  conductor  which  might  be 
called  the  “stretching  effect.”  This  and  the  pinch  effect  are 
mates,  and  it  seems  that  both  must  exist  in  every  conductor. 
If  such  a  stretching  exists  it  also  may  perhaps  aid  in  explain- 
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ing  some  of  the  appearances  of  used  metallic  filaments,  when 
considered  in  connection  with  the  fact  that  the  temperature 
must  be  higher  in  the  inside  than  on  the  outside  of  a  fila¬ 
ment. 

With  alternating  currents  these  forces  must  necessarily  be 
very  much  greater  at  the  peak  of  the  wave,  as  the  pinch  pres¬ 
sure  and  probably  the  stretching  force  also  increase  with  the 
square  of  the  current.  Moreover,  forces  applied  so  suddenly 
become  a  succession  of  blows,  and  blows  sometimes  act  differ¬ 
ently  from  a  continuous  force,  as  they  tend  to  loosen  particles 
so  that  they  yield  more  readily  to  a  constant  force.  A  block 
is  more  easily  started  to  move  when  tapped  with  a  light  periodic 
force. 

Both  of  these  internal  forces  are  independent  of  the  direction 
of  the  current,  hence  are  always  in  the  same  direction  when  the 
current  is  alternating. 


NEW  CENTRAL  STATION  IN  WORCESTER,  MASS., 
APPROACHING  COMPLETION. 

BKlKh'  reference  was  made  in  the  issue  of  .\ug.  ii,  igio, 
page  331,  to  the  plans  of  the  Worcester  (Mass.)  Electric 
Light  Company  for  a  new  turbine  station  in  the 
south  part  of  the  city,  which  will  in  large  degree  super¬ 
sede  the  present  generating  plant  of  the  company  on  Faraday 
Street,  at  the  northern  side  of  the  town.  The  new  plant  is 
rapidly  approaching  completion,  and  the  recent  installation  of 
tie  lines  between  the  new  and  old  stations,  combined  with  the 
erection  of  a  part  of  the  boiler  and  turbine  installation,  has 
enabled  the  company  to  operate  one  of  the  25C)0-kva  units 
through  the  afternoon  peak  load  for  several  weeks  past.  Con¬ 
structive  field  operations  began  on  the  site  of  the  station  on 
May  21  and  current  was  first  commercially  delivered  to  the 
system  on  Nov.  9,  five  months  and  eighteen  days  later. 

The  new  station  is  located  on  Webster  Street,  between  a 
stream  called  Little  River  and  Webster  Court,  and  immediately 
opposite  Curtis  Pond,  which  has  been  purchased  by  the  com¬ 
pany  as  a  source  of  condensing  water.  A  spur  track  of  the 
Boston  &  Albany  Railroad  is  on  the  property,  and  a  complete 
coal-handling  and  storage  system  is  being  finished.  In  order 
to  insure  continuity  of  service  a  coal-storage  yard  of  6000  tons 
capacity  is  being  constructed.  The  present  annual  coal  con¬ 
sumption  of  the  company  is  about  10,000  tons.  Ordinarily 
the  coal  will  be  handled  directly  from  the  railroad  cars  to  over¬ 
head  bins  in  the  power  house.  The  fuel  will  pass  through  a 
crusher  and  will  be  elevated  and  delivered  by  a  belt  conveyor 
to  the  bunkers.  When  coal  is  being  unloaded  into  the  storage 
space  it  will  be  dumped  from  the  cars  into  a  pit  and  thence 
conveyed  by  an  electrically  operated  grab  bucket  and  crane  and 
.listributed  in  the  inclosed  space  forming  the  storage  yard. 
When  coal  from  the  yard  is  to  be  used  in  tYie  plant  it  will  be 
picked  up  by  the  grab  bucket  and  delivered  to  a  miniature  steel- 
hojiper  dump  car,  which  will  be  shifted  to  the  coal  hopper 
ailjaccut  to  the  boiler-room,  and  then  handled  by  the  regular 
equipment  into  the  bunkers.  Ashes  will  be  removed  from  the 
station  by  means  of  a  skip  hoist,  which  will  be  charged  by  ash 
cars  running  into  the  basement  beneath  the  ash  hoppers  of  the 
boilers.  These  ashes  will  be  delivered  by  the  skip  into  an 
overhead  storage  bin  outside  the  building,  where  they  can  be 
delivered  by  gravity  either  to  railroad  cars  or  to  wagons  for 
city  distribution. 

The  building  is  laid  out  to  house  three  2500-kva  Westing- 
house  turbo-alternators,  an  initial  steam-generating  plant  com¬ 
posed  of  six  600-hp  Stirling  boilers  and  Wheeler  condensers  of 
the  counter-flow  mixing  type.  The  boilers  are  designed  for  a 
working  pressure  of  200  lb.  per  square  inch  and  are  equipped 
with  superheaters  capable  of  raising  the  steam  temperature  too 
deg.  It  was  necessary  to  exercise  the  greatest  care  in  pre¬ 
paring  the  foundations  for  this  plant  in  order  to  secure  suitable 
bearing  qualities  for  the  concentrated  weights  imposed  by  the 
equipment.  On  the  Webster  Street  site  a  large  number  of 
borings  at  various  points,  completely  covering  the  property  to 


be  used,  were  sunk  to  determine  the  character  of  the  sub¬ 
soil.  It  was  found  that  good  gravel  bottom  underlay  the  sur¬ 
face  at  a  practically  uniform  depth  and  at  a  grade  that  per¬ 
mitted  economical  foundation  construction.  In  a  paper  recently 
read  at  Worcester  on  the  engineering  problems  of  power-station 
work  Mr.  Henry  R.  Kent,  vice-president  of  Westinghouse, 
Church,  Kerr  &  Company,  consulting  engineers  for  the  Worces¬ 
ter  Electric  Light  Company,  stated  that  the  foundation  work  in 
the  new  plant  at  Webster  Street  illustrated  in  a  marked  degree 
the  danger  of  drawing  general  conclusions  from  specific  infor¬ 
mation.  After  the  first  plans  w'ere  drawn  and  the  above  sound¬ 
ings  were  made  it  was  found  desirable  for  convenience  in 
locating  the  railroad  spur  which  supplied  coal  to  the  power 
house  to  move  the  two  stacks  14.5  ft.  from  the  original  loca¬ 
tion  and  beyond  the  area  covered  by  the  borings.  The  stack 
foundations  were  the  first  work  started,  and  when  the  excava¬ 
tion  had  been  carried  down  to  the  point  where  gravel  should 
have  been  met,  judging  from  the  borings,  no  gravel  appeared. 
As  there  were  no  loads  in  the  station  more  concentrated  than 
those  imposed  by  the  chimneys  it  was  imperative  that  the 
foundations  should  be  adequate.  An  investigation  showed  that 
gravel  was  found  in  a  stratum  about  7  ft.  lower  under  the  new 
position  of  the  stacks,  there  being  a  dip  caused  by  the  old 
stream  bed  just  within  the  lines  of  the  extended  operations  of 
the  engineers. 

An  interesting  feature  of  the  new  work  is  the  use  of  water 
from  Curtis  Pond  for  condensing  and  boiler  feed  through 
intake  flumes  formerly  supplying  water  to  water-wheels  located 
in  old  mills  on  the  plant  site.  A  study  of  the  contour  showed 
that  the  grades  allowed  the  design  of  a  station  permitting  the 
water  to  flow  to  the  plant  in  one  flume  and  back  to  the  pond 
in  the  other.  This  permits  of  a  re-circulation  without  pumping 
of  water  for  condenser  work,  although  a  circulation  pump  is 
provided  in  the  condensing  equipment  to  facilitate  the  flow. 
Two  separate  chemical  analyses  of  the  water  from  Curtis 
Pond  showed  that  it  is  exceptionally  good  for  boiler- feed  pur¬ 
poses  and  that  no  treatment  will  be  required,  thus  enabling  the 
company  to  make  use  of  the  simplest  type  of  feed-water  heating 
equipment.  The  boiler  plant  is  arranged  to  burn  a  mixture  of 
anthracite  and  bituminous  coal,  and  Taylor  stokers  are  being 
installed  throughout.  The  three  turbines  of  the  initial  instal¬ 
lation  are  now  in  position,  and  these  are  located  to  permit 
expansion  of  the  plant,  with  corresponding  increase  in  boiler 
batteries,  and  the  convenient  service  of  the  coal-handling  instal¬ 
lation  for  a  much  larger  station  than  is  at  present  contem¬ 
plated.  The  station  has  been  designed  with  a  view  of  reduc¬ 
ing  to  the  lowest  terms  the  chances  of  interrupted  service.  Any 
boiler  or  any  header  section  can  be  cut  out  without  interfering 
with  the  operation  of  the  rest  of  the  station.  Five  500,000- 
circ.  mil  underground  cables  are  now  in  service  between  the 
new  and  old  plants,  which  are  about  three  miles  apart.  The 
electrical  switching  arangements  and  system  of  cables  occupy 
space  on  three  levels  in  a  switchboard  compartment  at  one  side 
of  the  turbine-room.  This  compartment  forms  practically  a 
separate  structure  from  the  power  house  proper,  although 
wired  glass  windows  are  installed  in  the  partition  separating 
the  turbine  and  switchboard-rooms,  the  operating  room  of  the 
latter  being  somewhat  above  the  level  of  the  turbine-room. 
Two  sets  of  three-phase  buses  are  provided  and  any  alternator 
may  be  thrown  upon  any  bus,  and  the  same  may  be  done  with 
any  feeder.  The  runs  of  wiring  are  exceptionally  direct,  with 
short  right-angled  turns  in  compact  areas  below  the  level  of 
the  turbine  and  switchboard-room  floors.  Oil  switches  of  the 
solenoid  type  and  knife  selector  switches  facilitating  flexible 
and  safe  operation  are  installed  in  compartments  below  the 
switchboard-room.  The  General  Electric  Company  is  supply¬ 
ing  most  of  the  switchboard  and  switching  apparatus. 

In  the  commercial  field  the  Worcester  company  is  making 
rapid  strides  toward  the  popularization  of  electric  service. 
Reference  has  been  made  in  these  columns  from  time  to  time 
to  the  rapid  increase  in  the  motor  load  at  Worcester,  which 
has  been  about  100  per  cent  in  the  past  year.  The  service  ren¬ 
dered  by  the  company’s  uptown  office  and  display-room  has 
unquestionably  done  much  to  strengthen  it  in  the  popular  esti- 
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niation.  At  its  display-room  an  interesting  example  of  indirect 
lighting  is  in  service.  The  room  is  about  65  ft.  long  x  22  ft. 
wide  and  13  ft.  high,  with  a  steel  ceiling  coated  with  white 
paint  and  enamel.  Thirty-five  lOO-watt  tungsten  lamps  are 
installed  about  6  ft.  apart  in  inverted  fixtures  of  the  National 
X-ray  Reflector  Company’s  type,  hung  by  chains  from  the  ceil¬ 
ing.  These  are  wired  in  subdivided  circuits,  so  that  the  effect 
of  operation  in  groups  can  readily  be  shown.  The  lamps  are 
about  10  ft.  above  the  floor,  but  are  invisible  to  the  person 
below  their  level.  The  company  maintains  an  extensive  exhibit 
of  heating  equipment  and  small  motors  and  has  recently  dem¬ 
onstrated  vacuum  cleaning  devices  in  a  systematic  manner.  The 
show  windows  are  illuminated  by  thirty-eight  Mazda  lamps  of 
25  watts  rating  each,  and  a  150-watt  unit  installed  over  the  main 
entrance  attracts  considerable  attention.  Outside  the  building 
the  company  operates  an  electric  sign  in  the  shape  of  an  incan¬ 
descent  lamp  of  mammoth  size.  The  display-room  is  lighted 
daily  during  the  week  until  ii  p.  m.  The  sale  of  toasters, 
flatirons  and  fan  motors  has  been  excellent  in  Worcester,  con¬ 
sidering  the  rather  conservative  tendencies  of  the  community. 
It  is  expected  that  within  a  few  weeks  the  company’s  general 
offices  will  be  moved  from  the  Faraday  Street  station  to  the 
uptown  quarters,  w’hich  are  at  375  Main  Street,  in  the  heart  of 
the  retail  shopping  district. 


IRRIGATION  BY  ELECTRIC  PUMPING  FROM 
LA  PRELE  DAM  IN  WYOMING. 


3000-kw  water-power  plant  is  being  installed  to  utilize  the 
hydraulic  head  of  136  ft.  created  by  the  famous  La  Prele  dam, 
eighteen  miles  west  of  Douglas,  Wyo.  This  structure,  136  ft. 
high  and  475  ft.  wide  at  the  crest  between  natural-rock  but¬ 
tresses,  is  the  highest  .\mbursen-type  hollow  reinforced-con- 
crete  dam  ever  built.  It  was  completed  two  years  ago  and 
impounds  for  irrigation  purposes  the  waters  of  La  Prele  Creek, 
a  tributary  of  the  North  Platte  River  in  eastern  Wyoming. 
The  reservoir  thus  created  extends  four  miles  bac'k  along  the 
(lid  creek  bed,  covering  an  area  of  2800  acres,  and  will  water 
in  all  about  36,000  acres  of  arid  country.  The  dam  was  com¬ 
pleted  two  years  ago  and  was  briefly  mentioned  in  the  Elec¬ 
trical  World  at  that  time. 

The  dam  structure  consists  of  a  great  sloping  deck,  inclined 


Downstream  View  of  136- Ft.  Hollow-Concrete  La  Prele  Dam, 
Near  Douglas,  Wyo. 


at  an  angle  of  45  deg.,  5  ft.  thick  at  the  base,  tapering  to  i  ft. 
at  the  crest,  carried  on  huge  buttresses  having  bases  165  ft. 
long  and  5  ft.  wide,  footed  on  the  solid  bed  rock.  The  w'eight 
of  the  water  above  this  sloping  deck  thus  stabilizes  the  dam  and 
counteracts  the  overturning  thrust  due  to  hydraulic  pressure. 
The  buttresses  taper  in  thickness  from  5  ft.  at  the  base  to  i  ft. 
at  the  top  and  are  mutually  braced  by  reinforced-concrete 
beams.  Near  the  top  of  the  dam,  as  indicated  by  the  illus¬ 
tration,  the  contour  of  these  buttresses  was  changed,  after 
construction  was  well  along,  to  permit  a  roadw'ay  to  be  carried 


along  the  crest  ii  ft.  above  the  spillway  level.  The  five  spill¬ 
way  openings,  each  18  ft.  wide,  are  shown  at  the  eastern  end 
of  the  dam  in  the  picture,  which  is  taken  from  the  down¬ 
stream  side.  The  concrete  deck  and  buttresses  of  the  dam  are 
heavily  reinforced  by  steel-bar  sections.  At  the  base  the  con¬ 
crete  deck  sustains  a  water  pressure  of  nearly  60  lb.  per  square 
inch  when  the  water  is  at  the  136-ft.  level.  Sluice  gates  arc 
also  provided  at  lower  levels  for  emptying  the  reservoir.  Be¬ 
sides  the  roadway  at  the  top  of  the  La  Prele  dam,  a  passage¬ 
way  is  provided  through  the  buttress  members,  communicating 
by  stairways  with  the  hand-operated  gear  for  manipulating  the 
sluice  gates. 

The  136-ft.  dam  has  been  constructed  by  the  North  Platte 
Valley  Irrigation  Company  wholly  for  irrigation  purposes. 
This  company  operates  a  gravity  system  of  irrigation  directly 
from  the  dam,  the  water  being  first  dropped  80  ft.  through  the 
3000-kw  hydroelectric  power  development  before  being  con¬ 
veyed  to  the  irrigating  canals.  The  electrical  energy  thus  de¬ 
veloped  is  then  transmitted  sixteen  miles  at  20,000  volts  to  a 
motor-driven  pumping  station  on  the  bank  of  the  North  Platte 
River,  whence  water  is  lifted  42  ft.  to  irrigate  additional  land. 
Two  1500-kw  water-wheel-driven  generators  are  now  being  in¬ 
stalled  at  the  La  Prele  power  house.  Water  is  conveyed  to 
these  machines  from  the  136-ft.  dam  through  a  6-ft.  wooden- 
stave  pipe,  the  discharge  from  the  8o-ft.-head  hydroelectric 
development  being  turned  into  the  local  gravity  system  of 
canals  from  which  the  adjacent  country  is  irrigated  directly. 
Other  pumping  stations  served  by  transmission  lines  like  that 
under  construction  on  the  North  Platte  River  will  later  be 
built  to  irrigate  distant  regions.  The  buildings  for  the  power 
house  and  pumping  stations  will  be  of  reinforced  concrete  and 
steel  construction.  The  North  Platte  pumping  station  will 
contain  24-in.  centrifugal  pumps  direct-connected  to  300-hp 
motors.  Mr.  Fred  W.  Hart  is  power  engineer  of  the  North 
Platte  Valley  Irrigation  Company. 


MINING  IRON  ORE  WITH  ELECTROMAGNETS. 


.\t  the  Moose  Mountain  iron-bed  workings  in  Ontario, 
Canada,  magnetite  iron  ore  of  a  high  grade  is  picked  from  the 
ground  by  electromagnets  and  loaded  into  cars  for  the  crush¬ 
ers.  The  ferrous  material  occurs  in  the  side  of  a  hill  and  is 
loosened  and  broken  up  into  500-lb.  masses  by  blasting.  This 
ore  and  rock  then  rolls  down  to  the  base  of  the  hill,  where  an 
electromagnet,  mounted  on  a  crane,  is  used  to  pick  it  up  and 
load  it  into  mine  cars,  at  the  same  time  effecting  a  rough  sepa¬ 
ration  since  the  rock  and  other  non-magnetic  material  are 
left  behind.  The  electromagnet  used  has  a  capacity  for  han¬ 
dling  1200  lb.  of  pig  iron  at  a  load,  but  such  is  the  magnetic 
quality  of  the  unrefined  ore  that  800  lb.  of  this  magnetite  can 
be  picked  up  easily  in  spite  of  its  unpromising  character.  This 
8oo-lb.  figure  was  obtained  as  the  average  of  a  number  of 
loads,  in  some  instances  the  individual  lift  exceeding  this 
amount  by  several  hundred  pounds.  A  steam  shovel  was  for¬ 
merly  used  for  loading  the  ore,  but  the  density  and  hardness 
of  the  magnetite  rapidly  destroyed  the  buckets,  so  that  other 
means  had  to  be  resorted  to.  The  installation  of  the  electro¬ 
magnets  also  saves  handling  a  quantity  of  stone  which  is  broken 
up  along  with  the  ore  in  its  native  bed.  and  thus  relieves  the 
crushing  and  magnetic-separating  plant,  to  which  the  material 
is  afterward  taken  for  concentrating  before  being  shipped  to 
its  destination. 


SOME  FEATURES  OF  HYDROELECTRIC 
ENGINEERING. 


Mr.  J.  W.  Link,  hydraulic  engineer  for  H.  M.  Byllesby  & 
Company,  Chicago,  read  a  paper  on  “Construction  of  Hydro¬ 
electric  Plants  Relative  to  Economy  in  Operation”  before  the 
recent  convention  of  Byllesby  companies  in  Chicago.  He  first 
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discussed  the  history  of  the  water-wheel  and  followed  with  an 
account  of  the  hydroelectric  development  succeeding  the  orig¬ 
inal  Niagara  Falls  installation.  In  relation  to  the  use  of  labor- 
saving  appliances  in  hydroelectric  plants  Mr.  Link  noted  the 
argument  that  it  is  a  waste  of  money  to  put  in  appliances 
which  will  simply  mean  an  easier  time  for  the  operator,  who 
might  perform  the  work  himself.  There  is  another  side  to  the 
question,  however.  If  the  labor  necessary  for  keeping  the  plant 
in  good  operating  condition  is  onerous  the  average  attendant 
will  get  in  the  habit  of  slighting  his  work,  especially  in  plants 
where  there  are  only  one  or  two  men  employed.  This  will 
result  in  a  gradual  loss  of  efficiency.  Further,  if  the  labor  is 
overburdensome  the  attendant  may  become  exhausted  in  the 
performance  of  his  work  and  will  thus  he  in  no  condition, 
either  physically  or  mentally,  to  attend  to  his  remaining  duties 
properly.  Therefore,  it  seems  justifiable  in  designing  a  plant 
to  install  every  appliance  that  will  reduce  the  number  of  atten¬ 
dants  or  make  more  efficient  the  services  of  the  attendants  who 
cannot  be  dispensed  with,  provided  this  can  be  done  at  rea¬ 
sonable  cost. 

In  relation  to  ice  troubles  Mr.  Link  remarked  that  it  is 
frazil  ice  which  causes  the  most  trouble.  The  best  arrange¬ 


ment  for  preventing  the  formation  of  frazil  ice  is  to  have  the 
intakes  located  on  a  reservoir  of  considerable  size  and  depth, 
where  the  velocities  will  be  so  low  that  a  field  of  ice  will  form 
over  the  entire  surface.  But  the  channel  or  approach  to  such 
a  reservoir  must  be  of  such  size  and  form  as  to  have  compara¬ 
tively  low  velocities  and  smooth  flow.  Otherwise  frazil  ice 
will  be  apt  to  form  there  and  pack  in  under  the  ice  field  at 
the  head  of  the  reservoir  and  cut  off  the  supply  of  water.  The 
covered  forebay  has  another  advantage  in  that  the  temperature 
in  such  a  structure  can  be  kept  easily  above  the  freezing  point 
This  will  prevent  the  formation  of  ice  on  the  racks.  The 
speaker  thought  that  the  racks  should  not  be  submerged  to 
any  considerable  depth  below  the  surface  of  the  water,  since 
if  they  are  so  placed  it  is  impracticable  to  clean  them  without 
drawing  down  the  reservoir. 

In  arranging  machinery  in  the  power  house  due  considera¬ 
tion  should  be  given  to  providing  ample  floor  space  and  head- 
room  for  easy  access  to  the  machines  and  for  handling  parts 
when  repairs  have  to  be  made.  A  disregard  of  this  provision 
may  easily  result  in  repairs  costing  from  50  per  cent  to  too  per 
cent  more  than  would  have  been  the  case  in  a  well-arranged 
plant. 
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LONG  LIFE  OF  RECTIFIER  TUBES  AT  DETROIT 
LIGHTING  PLANT. 

Unusual  records  of  life  of  magnetite-arc-system  rectifier 
tubes  have  been  obtained  at  the  municipal  electric  lighting 
plant  at  Detroit,  Mich.,  which  supplies  energy  for  street  light¬ 
ing  and  municipal  purposes.  The  city  plant  has  seventeen 
seventy-five-lamp  and  one  fifty-lamp  4-amp  constant-current 
rectifying  sets  in  service,  the  average  life  of  the  tubes  sub¬ 
stantially  exceeding  .>000  hours’  use.  while  certain  tubes  have 


Mercury-Arc  Rectifier  Sets  for  Detroit  Street  Lighting. 

attained  extreme  lives  of  more  than  5000  hours.  The  oil  tanks 
in  which  these  tubes  are  immersed  are  cooled  by  water  circu¬ 
lated  through  them  from  the  Detroit  River.  Thermometer  read¬ 
ings  of  the  temperatures  of  each  tank  are  taken  every  fifteen 
minutes  and  the  valves  adjusted  to  maintain  a  constant  tempera 
ture  of  80  deg.  .\t  the  Detroit  plant,  as  in  other  stations,  it 
has  been  found  that  rectifier  tubes  which  become  inoperable  at 
a  point  comparatively  early  in  their  expected  life  if  put  aside 
and  allowed  to  rest  for  a  time  may  return  to  normal  operating 
condition  and  can  be  used  several  thousand  hours  more.  This 
phenomenon  is  probably  due  to  the  change  of  vacuum  in  the 
tube,  due  to  occlusion  or  liberation  of  gases  by  the  electrodes 
and  walls.  The  guaranteed  life  of  these  tubes  is  500  hours,  but 


the  good  service  which  they  have  displayed  is  credited  to  the 
care  taken  to  operate  them  at  a  uniform,  comparatively  low 
temperature. 

Some  interesting  conditions  of  cable  breakdown  were  en¬ 
countered  when  the  former  direct-current  arc-machine  service 
was  converted  into  an  alternating-current  system,  and  this,  in 
turn,  later  to  the  present  rectified  or  unidirectional  flow.  The 
early  cables  operated  satisfactorily  at  6000  volts  direct  current, 
taken  from  arc  machines,  but  when  later  utilized  to  transmit 
rectified  current  at  the  slightly  higher  potential  of  6600  volts 
for  the  4-amp  metallic-flame  arcs  gave  repeated  trouble  from 
breakdowns.  An  alternating-current  potential  of  this  value  was 
sustained,  however,  without  signs  of  difficulty.  The  explana¬ 
tion  finally  reached  by  Mr.  Frank  Mistersky,  superintendent  of 
the  system,  is  to  the  effect  that  the  smaller  heat-storage  capac¬ 
ity  of  the  metallic-electrode  arc,  and  its  consequent  almost 
instantaneous  rupture  of  the  circuit  when  a  lamp  for  an> 
reason  momentarily  fails,  causes  surges  of  pressure  which  in 
some  cases  must  have  reached  values  of  9000  volts  or  more 
judging  from  the  spark-gaps. bridged.  After  eliminating  points 
of  low  insulation  from  the  underground  cables  trouble  due  to 
this  cause  has  ceased. 

The  Detroit  city  lighting  plant  contains  two  2000-kw  Westing- 
house-Curtis  turbine-generator  sets  excited  by  direct-current 
generators  each  driven  by  vertical  triple-expansion  engines.  A 
large  Stanley  inductor-type  alternator  is  held  in  reserve 


ESTIMATING  “  DEPRECIATION.” 

In  the  January  issue  of  the  Annals  of  the  American  Academy 
of  Political  and  Social  Sciences,  discussing  “The  Depreciation 
Problem,”  Mr.  William  B.  Jackson  lays  down  the  principle  that 
the  only  way  to  be  reasonably  assured  of  having  depreciation 
funds  ready  when  they  are  needed  is  to  estimate  when  each 
new  part  goes  into  service  the  years  of  service  that  may  be 
expected  from  each  part,  and  then  to  distribute  the  cost  of 
entire  renewal  over  this  estimated  “useful  life.” 

By  the  same  process  the  requirements  for  depreciation  of 
each  kind  of  plant  in  a  property  may  be  estimated  and  the 
average  amount  per  annum  that  must  be  appropriated  to  care 
for  <1epreciation  or  replacement  for  each  kind  of  plant  may  be 
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determined.  With  possession  of  this  information  it  is  merely 
a  matter  of  taking  the  aggregate  of  these  amounts  to  obtain  the 
annual  appropriation  to  the  depreciation  account  required  for 
the  entire  property.  A  knowledge. of  this  amount  places  the 
management  in  position  to  have  the  books  of  their  company  so 
organized  that  the  accounts  will  show,  month  l)y  month  and 
year  by  year,  the  amount  of  appropriation  required  for  de¬ 
preciation  and  the  amounts  of  the  appropriations  actually  made 
for  the  purpose,  together  with  the  amount  of  the  fund  that 
should  be  in  the  depreciation  reserve  and  the  sum  actually 
accumulated.  They  are  then  in  a  position  to  know  at  all  times 
the  depreciation  requirements  of  their  company  and  its  accom¬ 
plishments  in  providing  for  deferred  maintenance  and  depre¬ 
ciation  reserve. 

.•\n  intelligent  estimate  of  depreciation  in  a  property  must 
depend  upon  a  thorough  knowledge  of  the  nature  of  the  serv¬ 
ice  demanded  by  the  different  kinds  of  plant,  a  wide  acquaint¬ 
ance  with  the  general  experience  respecting  like  kinds  of 
plants,  a  broad  survey  of  the  probable  effect  of  local  conditions 
upon  the  useful  life  of  the  plant,  and  a  wide  knowledge  of  the 
past  and  present  progress  of  the  art  in  order  that  an  intelli¬ 
gent  forecast  may  be  made  of  the  influences  of  “decrepitude” 
and  “obsolescence”  upon  the  rate  of  depreciation  of  the  plant 
and  the  salvage  values  to  be  expected,  and  the  estimates  should 
be  periodically  revised,  as  time  brings  forth  new  developments 
to  influence  past  conclusions. 


THE  NEW-BUSINESS  DEPARTMENT. 


Mr.  E.  L.  Callahan,  manager  of  the  new-business  department 
of  H.  M.  Hyllesby  &  Company,  read  a  paper  on  “New  Busi¬ 
ness”  at  the  second  annual  convention  of  the  Byllesby  com¬ 
panies,  held  in  Chicago  on  Jan.  17-20.  Mr.  Callahan  pointed 
out  that  in  addition  to  securing  new  business  the  men  in  the 
department  usually  so  named  constitute  as  \vell  a  bureau  of 
technical  and  commercial  information.  The  missionary  work 
which  does  not  appear  as  business  secured  on  monthly  reports 
is  effective  in  keeping  consumers  satisfied  and  in  making 
friends  for  the  company.  If  the  solicitor  does  his  work  well 
he  will  convince  the  customer  that  the  various  departments  of 
the  central-station  company  are  intelligently  co-operating  with 
one  another  in  order  to  give  the  customer  the  best  possible 
service  at  the  lowest  price  that  is  consistent  with  good  man¬ 
agement. 

To  treasure  up  to  the  requirements  of  the  modern  new- 
business  department  a  man  must  be  aggressive,  able  to  obtain 
results  as  a  salesman,  honest  and  “square"  in  his  represen¬ 
tations  and  dealings  with  the  public,  conduct  himself  as  a 
gentleman  under  all  circumstances  and  at  all  times  be  inter¬ 
ested  enthusiastically  in  the  general  welfare  of  the  company. 
The  new-business  organizations  of  the  progressive  central  sta¬ 
tions  of  to-day  are  made  up  of  specialists,  each  man  especially 
trained  and  proficient  in  the  securing  of  contracts  for  either 
motors,  sign,  residence  or  commercial  lighting,  heating  or 
fuel  service.  Intelligent  methods  are  necessary  in  order  to 
develop  the  field  of  the  company  as  nearly  as  possible  to  the 
saturation  point. 

The  manager  of  the  company  will  do  well  to  convince  his 
solicitors  that  he  has  confidence  in  them ;  that  he  is  vitally 
interested  in  their  personal  work.  Keep  the  solicitor  informed 
of  changes  in  plant  or  office  that  will  tend  to  give  the  con¬ 
sumer  better  service ;  let  him  know  that  by  imparting  all  such 
information  to  the  public  he  is  assisting  the  management,  and 
that  by  keeping  the  manager  advised  of  the  attitude  of  the 
public  toward  the  company  and  of  the  condition  of  the  dis¬ 
tributing  system  he  is  showing  the  proper  spirit  of  loyalty  to 
the  manager  and  to  the  company.  If  the  manager  will  seek 
the  fullest  co-operation  of  each  employee  he  will  get  it. 

Mr.  Callahan  mentioned  the  fact  that  at  Grand  Forks,  N.  D., 
a  special  house-wiring  campaign  was  begun  on  Sept.  1,  1910. 
On  Jan.  i,  1911,  four  months  later,  an  Increase  of  85  per  cent 
in  electric  consumers  had  been  made.  At  White  Bear,  Minn., 


the  number  of  electric  consumers  was  increased  in  ten  months 
149  per  cent.  There  seemed  to  be  very  little  possible  business 
at  Stillwater,  Minn.,  when  the  property  was  taken  over  by  the 
Byllesby  interests,  but  in  the  twelve  months  of  the  year  1910 
a  gain  of  38.5  per  cent  in  electric  consumers  was  made,  with 
an  increase  of  56.3  per  cent  in  electricity  sold  for  all  purposes. 
It  is  such  results  as  these  that  Mr.  Callahan  means  when  he 
urges  intensive  business-getting.  The  speaker  added  that  the 
work  of  his  department  had  been  greatly  facilitated  by  the 
establishment  of  a  department  of  publicity  at  the  Chicago  office 
during  the  year. 


MUNICIPAL  LIGHTING  OF  SCHOOL  HOUSES 
AT  BOSTON. 

The  Boston  School  Committee  has  voted  to  experiment  with 
tile  municipal  lighting  of  a  number  of  school  buildings  in  the 
North  End  from  a  gas-engine  plant  to  be  installed  at  a  cost  of 
about  $7,000,  upon  recommendation  of  a  special  lighting  sub¬ 
committee.  The  report  of  the  sub-committee  attempts  to  show 
that  the  city  can  do  this  work  at  less  expense  than  under  the 
present  arrangement,  whereby  energy  is  purchased  from  the 
I'Mison  Electric  Illuminating  Company  of  Boston,  but  no 
allowance  for  labor  cost  has  been  included  in  the  committee’s 
estimates.  Experience  with  gas-engine  electric  generating 
plants  of  small  size  in  Boston  indicates  that  the  quality  and 
reliability  of  the  service  rendered  by  such  plants  is  far  below 
that  afforded  by  central-station  supply  circuits  in  Boston.  It 
appears  that  the  sub-committee  does  not  appreciate  that  labor 
charges  must  be  included  in  determining  the  cost  of  lighting, 
even  in  cases  where  school-house  janitors  operate  the  plants. 
The  action  of  the  committee  is  in  large  degree  a  result  of  a 
sweeping  decision  in  favor  of  the  Boston  Edison  company 
about  a  year  ago  against  the  request  of  the  school-house 
authorities  that  lower  rates  should  be  allowed  the  city  schools 
than  are  accorded  other  customers.  In  this  decision  the  board 
took  the  position  that  the  school  committee  is  not  entitled  to 
discrimination  as  a  large  consumer  of  electricity:  that  it  is  an 
open  question  if  scattered  school  houses  are  in  reality  large 
consumers,  and  that  any  attempt  to  charge  for  the  use  of  the 
streets,  either  directly  by  some  form  of  tax  or  indirectly  by  a 
concession  in  price  made  to  the  municipality,  is  virtually  an 
attempt  to  shift  a  portion  of  the  burden  of  taxation  from  the 
taxpayer  to  the  consumer  of  electricity  as  such.  The  commis¬ 
sion  refused  on  the  above  ground  to  require  the  company  to 
make  a  discriminatory  rate  in  favor  of  the  city’s  buildings 
under  the  committee’s  care. 


ELECTRIC  METERS  AND  METER  TESTING. 


At  the  Wisconsin  Electrical  Association  convention,  held  at 
Milwaukee  Jan.  18  and  19,  Mr.  A.  J.  Goedjen,  superintendent 
of  tests  for  the  Milwaukee  Electric  Railway  &  Light  Company, 
presented  a  paper  discussing  the  construction,  installation  and 
maintenance  of  electric  meters  and  the  arrangement  of  a  meter 
department  for  a  small  central  station. 

Company  managers,  said  Mr.  Goedjen,  often  give  the  cus¬ 
tomer’s  meter  too  little  attention,  apparently  believing  that  it 
will  retain  its  calibration  as  well  as  a  yard  stick  or  a  quart 
measure.  The  Wisconsin  commission  requires  that  service 
meters  shall  be  tested  annually  and  be  within  96  per  cent  to 
104  per  cent  accurate.  This  requirement  is  quite  reasonable, 
and,  although  often  considered  a  regulation  contrary  to  the 
best  interests  of  the  central  station,  it  actually  is  fair  to  both 
station  and  customer,  and  invariably  increases  the  income  of 
the  central  station. 

The  author  assumed  an  average  case  and  showed  how  a  cen¬ 
tral-station  company  which  is  more  or  less  indifferent  toward 
the  accuracy  of  its  watt-hour  meters  fares  with  the  average  me¬ 
ter  on  its  system.  The  general  tendency  of  a  meter  is  to  run  slow, 
so  that  a  meter  which  has  not  been  adjusted  and  inspected  for  a 
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number  of  years  will  generally  run  about  2  per  cent  slow  on 
full  load,  3  per  cent  slow  on  half  load  and  ^  per  cent  slow  on 
light  load.  In  some  cases  it  may  not  run  at  all  on  light  load, 
due  to  magnetic  or  other  material  between  the  armature  disk 
and  the  magnets.  It  is,  therefore,  fair  to  assume  that  in  this 
case  the  total  energy  is  metered  at  an  average  of  4  per  cent 
slow,  or,  in  other  words,  only  96  per  cent  of  the  energy  deliv¬ 
ered  is  actually  recorded.  It  means  that  the  total  income  of 
the  plant  is  but  96  per  cent  of  what  it  should  be.  This  4  per 
cent  loss  when  applied  to  total  revenue  amounts  to  a  very  con¬ 
siderable  sum,  probably  equal  to  one-fifth  of  the  total  coal 
bill  of  the  plant.  If  the  boiler  efficiency  of  a  plant  should  de¬ 
crease  20  per  cent  the  central-station  manager  would  imme¬ 
diately  investigate  and  remedy  it;  but  it  is  questionable  if  he 
always  realizes  that  a  few  per  cent  loss  in  accuracy  in  his 
wattmeters  will  affect  his  net  profit  fully  as  much.  This  loss 
in  accuracy  results  in  losing  revenue  on  the  commodity  which 
has  actually  been  delivered  to  and  used  by  the  customer. 

The  real  importance  of  correct  registration  on  low  loads  is 
not  generally  realized.  The  average  meter  is  operating  most 
of  the  time  on  10  per  cent  or  20  per  cent  of  full  load,  and  since 
the  introduction  of  the  tungsten  lamp  light  loads  are  often  as 
low  as  0.25  amp,  or  only  5  per  cent  of  the  rating  of  a  S-amp 
meter.  .\t  a  rate  of  10  cents  per  kw-hour  at  the  customer’s 
premises  a  i6-cp  carbon  50-watt  lamp  consumes  $0,005  worth  of 
energy  per  hour.  This  seems  small,  but  the  meter  which  does 
not  operate  on  one  lamp  will  lose  at  least  $30  annually  in  reve¬ 
nue  to  the  station  if  the  lamp  is  burning  alone  on  the  installa¬ 
tion  for  seventeen  hours  out  of  every  day.  From  this  it  may 
be  seen  that  a  meter  which  will  not  operate  on  one  lamp  may  be 
a  very  costly  piece  of  apparatus. 

In  Wisconsin  the  commission  fixes  the  test  period  at  one 
year,  a  very  fair  average.  However,  an  alternating-current  in¬ 
duction  meter  will  retain  its  calibration  as  well  for  eighteen 
months  as  any  average  direct-current  commutator  meter  will 
for  six  months.  In  the  case  of  large  direct-current  meters  the 
calibration  might  well  be  checked  up  quarterly,  and  large  alter¬ 
nating-current  induction  meters  should  be  checked  every  six 
months. 

Besides  keeping  the  meter  in  better  adjustment  and  thus 
increasing  the  company’s  revenue,  frequent  tests  should  result 
in  good  in  various  ways. 

1.  The  meter  being  kept  more  accurate,  the  complaints  on 
bills  should  decrease. 

2.  In  case  of  a  complaint,  it  is  very  desirable  to  be  able  to 
inform  the  customer  that  the  meter  was  calibrated  at  a  recent 
date. 

3.  The  very  fact  that  the  meter  is  checked  up  from  time  to 
time  gains  the  customer’s  confidence  in  the  meter  and  in  the 
company. 

In  a  general  way,  the  chief  factors  affecting  the  accuracy  of 
customer’s  meters  which  make  necessary  periodic  inspection, 
adjustment  and  testing  are  as  follows: 

1.  Roughening  of  the  jewel  bearing. 

2.  Weakening  of  the  permanent  magnets. 

3.  Moisture  and  magnetic  and  other  matter  in  the  meter. 

4.  Wearing  of  the  commutator  and  brushes  of  a  commutator 
meter. 

1.  Practically  every  electric  meter  has  a  jewel  bearing  which 
may  crack  or  roughen  due  to  usage.  Most  jewels  are  made  of 
sapphire,  which  is  cupped  so  as  to  receive  the  steel  pivot  at 
the  end  of  the  shaft,  and,  although  sapphire  is  an  extremely 
hard  material,  it  will  finally  roughen  with  use  and  vibration, 
.^bout  1.000,000  revolutions  of  the  shaft  of  a  direct-current 
armature  is  generally  considered  the  limit  of  wear  of  a 
sapphire  jewel,  while  2,000,000  revolutions  is  considered  a  fair 
limit  for  induction  meters,  which  have  relatively  lighter  rotat¬ 
ing  elements. 

.•\  method  of  suitably  cupping  diamond  jewels  was  discov¬ 
ered  some  time  ago,  and  now  diamond  jewels  are  sometimes 
used  in  large  meters  subjected  to  severe  vibration. 

2.  The  permanent  drag  magnets  employed  in  meters  are  used 
as  a  load  which  is  applied  to  the  armature  shaft.  These  mag¬ 
nets  are  made  of  special  steel  and  repeatedly  magnetized  and 


aged  before  being  installed  in  a  meter  so  as  to  insure  perma¬ 
nency.  However,  they  sometimes  become  weaker,  gradually 
allowing  the  meter  to  speed  up.  A  short-circuit  in  or  near  the 
meter  may  also  affect  the  strength  of  the  drag  magnet  with 
the  same  result.  Direct-current  meters  now  have  their  drag 
magnets  set  parallel  to  the  series  coils  so  that  a  short-circuit 
passing  through  the  series  coUs  will  not  affect  the  strength  of 
the  magnets. 

3.  Dust  and  moisture  seriously  affect  meter  accuracy.  Most 
meters  are  well  provided  in  this  regard,  but  even  in  the  best  of 
them  this  feature  must  be  watched.  The  felt  or  rubber  gas¬ 
kets  and  putty  filling  around  the  windows  must  be  replaced  or 
repaired  from  time  to  time.  Broken  windows  and  cracks  and 
holes  in  the  cover  must  be  repaired  to  prevent  tampering  with 
the  meter,  and  also  to  keep  dust  and  insects  out  of  the  meter. 

In  old  meters  it  was  the  practice  of  some  manufacturers  to 
dip  the  drag  magnets  in  a  magnetic  enamel  which  would  later 
chip  off  and  get  into  the  air-gap,  thus  slowing  up  the  meter. 
This  trouble  is  still  experienced  at  times  in  old  meters. 

4.  Commutator  and  brush  friction  is  one  of  the  greatest 
meter  troubles  and  often  fails  to  get  the  attention  it  deserves. 

If  the  brushes  bear  too  firmly  on  the  commutator  an  undue 
amount  of  friction  results.  If  the  brushes  fit  too  loosely  on 
the  commutator  the  commutator  and  the  brushes  become  pitted 
and  introduce  additional  friction  besides  making  poorer  con¬ 
tact  and  possibly  reducing  the  electrical  efficiency  and  speed 
of  the  meter  somewhat.  Round,  silver-tipped  brushes,  very 
small  commutators  with  few  segments,  and  low-voltage 
between  segments  greatly  decrease  brush  and  commutator 
troubles. 

There  are  numerous  other  conditions  affecting  the  accuracy 
of  meters,  such  as  vibration,  stray  magnetic  fields,  extreme 
ranges  of  heat  and  cold,  the  wave-form,  frequency,  voltage, 
and  also  the  power-factor  if  the  meter  is  not  properly  lagged 
for  inductive  load. 

Installing  Meters. — In  installing  meters  care  should  be  taken 
in  selecting  a  firm  wall  on  which  to  mount  the  meter,  choosing 
a  location  which  is  as  near  as  possible  to  the  point  of  entrance 
and  at  the  same  time  is  well  protected  and  easily  accessible  for 
reading  and  testing.  The  current  coil  of  the  meter  should  never 
be  placed  in  the  neutral  or  grounded  side  of  the  meter,  as  it  is 
a  very  simple  matter  to  shunt  out  or  jump  a  meter  which  is 
thus  connected. 

Great  care  must  also  be  employed  in  connecting  up  poly¬ 
phase  watt-hour  meters  to  make  sure  that  both  elements  of  the 
meter  tend  to  rotate  in  the  same  direction  on  non-inductive 
load.  A  reversed  coil  or  connection  may  increase  or  greatly 
decrease  the  registration  of  a  polyphase  meter.  Two  or  three 
single-phase  meters  used  in  place  of  one  polyphase  meter  must 
be  connected  with  the  same  degree  of  care. 

Central  stations  which  change  from  direct  current  to  alter¬ 
nating  current  often  allow  the  old  commutator  meters  to  re¬ 
main  installed  and  measure  the  alternating-current  energy. 
Commutator  meters  are  usually  quite  inaccurate  on  inductive 
loads,  such  as  motors  and  arc  lamps,  and  even  on  non-inductive 
lamp  loads  they  are  far  inferior  to  induction  meters.  In  cases 
like  this  it  is  best  to  get  rid  of  the  commutator  meters  in  one 
way  or  another  and  install  induction  meters. 

In  a  small  company  where  the  meter  man  knows  the  details 
of  each  installation  he  should  use  good  judgment  in  selecting 
meters  which  will  best  suit  each  particular  case.  For  instance, 
if  a  customer  does  not  exceed  the  minimum  charge  the  meter 
reading  does  not  affect  the  customer’s  bill  and  one  of  the  older 
types  of  meters  may  well  be  used. 

As  a  matter  of  general  policy  when  a  service  is  discontinued 
it  is  best  to  remove  the  meter,  test  it  at  the  shop  or  laboratory, 
set  it  back  to  zero  and  turn  it  back  into  stock.  In  this  way 
each  customer  starts  out  with  a  newly  calibrated  meter  set  at 
zero. 

Probably  the  most  serious  complaint  which  a  central-station 
company  must  meet  is  a  meter  which  “creeps,”  that  is,  a  meter 
which  operates,  however  slowly,  on  no  loafl.  Meters  will  some¬ 
times  do  this  when  subjected  to  extreme^vibration  or  an  un¬ 
usually  high  voltage.  A  meter  may  also  creep  if  it  is  meter- 
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ing  its  own  load;  that  is,  if  the  line  and  load  connections  are 
reversed.  An  alternating-current  meter  will  creep  if  one  or 
more  turns  of  the  series  field  are  shorted,  due  either  to  poor  in¬ 
sulation  or  to  breakdown  resulting  from  lightning.  In  a  direct- 
current  meter  creeping  may  result  if  the  meter  is  over-compen¬ 
sated  for  starting  friction.  This  is  a  very  serious  complaint, 
and  one  which  cannot  be  argued.  The  customer  sees  his  meter 
disk  revolving  with  no  load  on  the  meter  and  really  has  an 
excellent  cause  for  complaint.  Testers  should  be  advised  to 
watch  for  creeping,  remembering  that  a  meter  is  “creeping" 
only  when  it  will  rotate  more  than  one  complete  revolution. 

If  possible,  laboratory  tests  should  include  a  creeping  test  at 
about  125  per  cent  of  the  normal  voltage  to  be  applied  to  the 
meter  in  service. 

.-I  Small  Station’s  Meter  Department. — In  accordance  with 
the  foregoing  general  principles,  the  author  considered  how  a 
meter  department  of  a  small  company  should  be  operated. 

First  of  all,  every  station,  however  small  it  may  be,  should 
have  a  meter  department  and  a  real  meter  man,  who  should  be 
held  absolutely  responsible  for  the  accuracy  of  the  meters.  At 
least  one  room  should  be  set  aside  as  a  laboratory,  repair- 
room  and  possibly  also  as  a  storeroom  for  meters.  A  work¬ 
bench  should  be  provided,  furnished  with  a  vise,  blow  torch 
and  other  necessary  tools  required  for  simple  repair  work. 
The  material  should  include  enamel  for  painting,  shellac,  and 
paint  and  stencils  for  numbering  the  meters  serially. 

Simple  repair  parts,  such  as  glass  windows,  felt  or  rubber 
gaskets,  glass  covers,  dial  hands,  jewels  and  similar  material 
should  be  kept  on  hand.  The  test  bench  should  be  simple  but 
serviceable.  It  should  be  wired  with  every  service  which  will 
be  needed  in  meter  testing.  The  wiring  should  be  arranged  to 
allow  an  opening  for  connecting  in  the  meter  to  be  tested  and 
another  openmg  for  the  portable  calibrator  to  be  used  as  a 
standard  meter.  A  lamp  bank  may  be  used  as  a  resistance 
unit,  but  a  portable  resistance  is  far  more  compact  and  dur¬ 
able.  A  series  transformer  should  be  installed  on  the  test- 
board  to  step  up  to  high  alternating-current  values  for  testing 
large  alternating-current  meters.  Large  direct-current  meters 
cannot  well  be  tested  at  heavy  load  in  a  small  laboratory  and 
probably  will  need  to  be  installed  before  being  tested  at  heavy 
load  unless  it  is  convenient  to  use  a  low-voltage  high-current 
storage  battery  for  this  purpose. 

In  testing  alternating-current  meters  the  standard  should  be 
a  neat  and  light  portable  calibrator  which  will  record  accu¬ 
rately  over  a  large  range  of  voltage  and  current.  In  testing 
alternating-current  meters  a  portable  series  transformer  should 
be  used  to  step  the  current  down  in  a  definite  ratio  for  the 
5-amp  coil  of  the  calibrator.  Laboratory  tests  of  alternat¬ 
ing  current  meters  should  include : 

1.  A  test  at  full-load  current  at  unity  power-factor. 

2.  A  test  at  full-load  current  at  about  50  per  cent  power- 
factor. 

3.  A  test  at  10  per  cent  of  full  load  at  unity  power-factor. 

A  half-load  test  at  unity  power-factor  may  also  be  included, 

but  it  is  quite  unnecessary.  Unity  power-factor  load  may  be 
obtained  by  loading  on  any  resistance  or  lamp  bank.  Inductive 
load  may  be  obtained  by  means  of  an  inductance  in  series  with 
the  resistance  load,  or  by  loading  on  ordinary  resistance  and 
putting  the  potential  coil  of  the  meters  on  another  phase  of 
a  two-phase  or  three-phase  system. 

A  meter  should  operate  on  less  than  2  per  cent  of  its  rated 
load  and  should  be  checked  up  for  starting  current  on  a  suit¬ 
able  incandescent  lamp.  A  5-amp  meter  should  operate  on  a 
2-cp  carbon-filament  lamp  and  large  meters  in  approximately 
a  direct  ratio.  Besides  this,  the  meter  should  be  tested  for 
“creeping”  by  subjecting  it  to  a  125  per  cent  voltage. 

Direct-current  meters  should  be  tested  by  means  of  stop 
watch  and  indicating  wattmeter,  or  by  means  of  a  stop-watch, 
ammeter  and  voltmeter.  Each  method  has  certain  advantages. 

The  per  cent  of  error  may  be  read  from  a  special  curve 
sheet  or  table  or  may  be  calculated.  In  calculating  it  is  advis¬ 
able  to  reduce  all  observations  to  watt-hours.  The  watt-hours 
shown  by  the  standard  meter  will  represent  the  true  watt-hours 


during  the  test  period.  The  customer's  meter  watt-hours  dur¬ 
ing  the  same  period  are  obtained  from  the  speed  of  the  meter 
and  the  disk  constant.  In  calculating  the  exact  per  cent  error 
either  slow  or  fast  the  percentage  is  always  based  on  true 
watt-hours  as  indicated  by  the  standard  meter  and  never 
upon  the  watt-hours  as  shown  by  the  customer’s  meter. 

The  question  of  keeping  the  testing  standards  in  accurate 
calibration  is  very  important,  and  at  the  same  time  quite 
difficult.  Alternating-current  calibrators  should  be  checked  up 
weekly  against  a  high-grade  indicating  wattmeter.  This  indi¬ 
cating  wattmeter  should  be  handled  very  carefully  and  checked 
up  at  least  once  each  year  by  the  manufacturer  or  by  a  labo¬ 
ratory.  Direct-current  testing  instruments  require  consider¬ 
able  attention  and  should  be  checked  up  at  least  once  each 
week.  In  using  a  milli-voltmeter  and  shunt  for  measuring 
current,  great  care  must  be  exercised  in  handling  the  milli- 
voltmeter  leads,  as  a  few  broken  strands  of  copper  in  these 
leads  will  destroy  the  accuracy  of  the  meter.  rough  method 
of  checking  the  accuracy  of  the  testing  instruments  is  to  com¬ 
pare  them  with  the  average  of  several  meters  which  have  just 
been  received  from  the  manufacturer.  If  meters  from  two 
companies  are  available,  this  makes  the  check  reliable. 

“Outside"  testing  on  the  customer’s  premises  does  not  differ 
appreciably  from  the  inside  testing  as  far  as  the  instruments 
are  concerned.  Besides  the  calibrator,  or  ammeter  and  volt¬ 
meter,  the  tester  must  carry  a  portable  resistance,  and  satchel 
containing  leads,  fuses,  tape,  tools  and  a  test  lamp.  This  test 
lamp  may  be  connected  on  the  service  and  used  as  a  drop- 
lamp  and  may  also  be  used  in  determining  whether  the  meter 
will  operate  on  one  lamp.  If  the  service  may  not  be  inter¬ 
rupted  the  meter  must  be  Jumped  before  changing  any  of  its 
connections.  Various  kinds  of  protective  and  testing  blocks 
have  been  developed  and  are  being  used  quite  extensively  by 
several  large  companies.  The  purpose  of  these  blocks  is  to 
protect  the  installation  against  tampering,  and  at  the  same 
time  to  provide  necessary  fuses  and  facilitate  the  work  of  the 
tester.  In  a  number  of  these  blocks  the  meter  can  be  jumped, 
and  the  calibrator  and  portable  resistance  connected  in 
circuit,  simply  by  inserting  or  removing  a  few  plugs. 

The  operation  of  the  meter  department  of  a  central  station 
influences  the  financial  success  of  the  company  very  appreci¬ 
ably  and  should  have  careful  attention  from  the  management. 

DISCUSSION. 

Mr.  J.  M.  Cadby,  meter  expert  for  the  Wisconsin  Commis¬ 
sion,  said  a  good  practice  in  a  system  where  different  types  of 
meters  are  in  use  is  to  classify  them  according  to  probable 
accuracy,  type  and  age,  testing  each  class  at  intervals  varying 
from  sixty  days  to  eighteen  months.  A  tester  can  check  from 
six  to  ten  meters  a  day,  depending  upon  the  density,  types  and 
conditions  of  the  installations  tested.  Mr.  Cadby  defended 
the  installation  test  required  by  the  commission  as  being 
made  necessary  by  the  jars  of  transportation.  Asked  to  discuss 
the  electrolytic  meter,  Mr.  Cadby  declared  that  this  instrument 
might  be  used  satisfactorily  under  specified  conditions,  but  as 
its  principle  is  that  of  the  amp-hour  meter,  the  normal  voltage 
at  the  point  installed  must  be  first  known,  to  compute  kw- 
hours.  When  overloaded  the  steam  vapor  produced  in  electro¬ 
lytic  meters  may  give  inaccurate  results  by  being  measured 
with  the  gases  of  decomposition. 

.  Prof.  C.  M.  Jansky,  of  the  University  of  Wisconsin,  pointed 
out  that  the  critical  index  of  the  meter  service  is  the  torque- 
weight  ratio,  urging  that  the  meter  having  the  highest  rotative 
force  and  lowest  weight  of  moving  element  is  sure  to  be  the 
best  adapted  for  service.  Professor  Jansky  also  referred  to 
the  handling  of  standard  instruments,  upon  whose  accuracy 
that  of  all  the  customers’  meters  depends.  For  checking 
meters  at  fractional  power  factors,  where  indicating  volt¬ 
meter,  ammeter  and  wattmeter  are  not  available  to  find  the 
power  factor.  Professor  Jansky  showed  a  method  of  combin¬ 
ing  voltage  and  current  relations  in  a  three-phase  circuit  to 
obtain  any  desired  single-phase  power  factor,  measuring  this 
single-phase  power  factor  by  means  of  a  single  ammeter. 
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which  need  not  necessarily  be  accurate.  The  scheme  is  shown 
diagramatically  herewith.  Varying  the  lamps  in  the  two  legs, 
A  and  B,  gives  the  required  values  of  currents  la,  h,  and  I, 
the  current  in  the  main  branch.  Then  the  power  factor  under 
which  the  meter  is  to  be  tested,  with  its  potential  leads  as 
shown,  is 

r 

rower  factor  =  ; — 

2/ 

.'\ny  error  in  the  ammeter  is  eliminated  in  the  calculation 
of  the  power  factor.  Professor  Jansky  showed  a  diagram  of 
a  connection  board  arranged  with  switches  for  inserting  the 


ammeter  at  each  point  in  succession.  The  method  above  out¬ 
lined  has  been  shown  to  give  the  power  factor  with  a  maxi¬ 
mum  error  of  5  per  cent. 

Mr.  McNaughton,  of  Milwaukee,  inquired  for  members’ 
experience  with  marking  dials  for  meter  readers’  books,  and 
Mr.  H.  G.  N’utting,  of  Fort  Atkinson,  Wis.,  described  a  system 
of  billing  original  with  him,  in  which  a  carbon  copy  of  the 
dial  reading  is  left  with  the  consumer.  This  scheme  was  de¬ 
scribed  in  the  liicctrical  World,  Nov.  17,  1910. 
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THE  LOCATION  OF  FIXTURE  OUTLETS. 


Reference  was  made  m  these  columns  Jan.  19  to  the  paper  of 
Mr.  David  Crownfield  before  the  New  Kngland  Section  of  the 
Illuminating  Fngineering  Society  on  “The  Relation  Between  the 
Illuminating  Kiigineer  and  the  Fixture  Designer,’’  and  a  short 
abstract  was  printed  of  the  remarks  of  the  author  on  the  loca¬ 
tion  of  outlets.  In  view  of  the  importance  of  fixture  location 
and  the  scarcity  of  thoroughly  practical  suggestions  which  can 
readily  be  utilized  by  central-station  men  in  dealing  with  this 
subject,  Mr.  Crownfield’s  discussion  of  fixture  location  is  given 
practically  in  full  below. 

PRACTICAL  TREATMENT  OF  FIXTURE  LOCATION. 

The  location  of  fixture  outlets  is  a  very  important  matter 
not  alone  from  the  standpoint  of  proper  distribution  of  the 
light  to  obtain  a  certain  end,  but  also  from  the  standpoint  of 
the  effect  of  the  light  upon  the  ceilings  and  side  walls  of  any 
space.  While  the  kind  or  quality  of  light  used  in  any  apart¬ 
ment  or  space  may  affect  the  colors  there,  the  location  of  the 
lamps  affects  only  the  tones  of  these  colors.  The  difference  is 
a  wide  one,  and  yet  the  two  factors  bear  a  direct  relation  to 
each  other.  By  the  location  of  the  outlets  depth  may  be  added 
to  any  space  treated,  and  by  casting  shadows  tones  are  created 
of  colors  already  present,  and  thus  that  subtle  thing  the  artist 
calls  atmosphere  is  brought  into  existence.  Here  the  border¬ 
land  between  the  physiological  and  psychological  sides  of  the 
subject  is  approached  and  the  opportunity  is  extended  to  de¬ 
velop  it  from  a  science  into  a  unity  of  science  and  art. 

PUBLIC  BUILDINGS. 

The  location  of  outlets  in  government  or  municipal  build¬ 
ings,  office  buildings  or  banks  calls  for  similarity  of  treatment, 
with  outlets  adjacent  to  desks  or  grilles  for  individual  lighting. 
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In  addition  to  these  there  should  be  locatethnn  the  ceiling  over 
the  general  banking  or  public  space,  if  thetiarea  is  square,  an 
arrangement  of  five  or,  if  rectangular,  seven  or  other  uneven 
number  of  outlets,  of  which  one  is  in  the  canter  and  the  others 
along  the  sides,  spaced  as  architectural  coiairtions  will  permit. 
In  the  case  of  a  bank,  if  it  is  of  considerable  depth,  two  outlets 
may  be  placed  in  the  center  line  and  others  along  the  sides. 
These  center  outlets  should  feed  a  considerable  number  of 
lamps  to  allow'  of  some  dignity  being  shown  in  their  further 
treatment. 

LIBRARIES. 

Libraries  should  have  outlets  spaced  to  give  an  even  distri¬ 
bution  of  light  over  their  entire  working  area,  but  the  author 
was  of  the  opinion  that  the  light  on  the  working  plane  should 
be  either  reflective  or  diffused,  since  a  wide  experience  in 
lighting  this  class  of  building  caused  him  to  feel  that  direct, 
unshielded  light  is  unfitted  for  use  in  the  working  or  reading 
divisions. 

ART  GALLERIES. 

The  foregoing  is  true  of  art  galleries,  which  require  a  par¬ 
ticularly  diffused  light.  One  of  the  best  lighted  galleries  has 
an  arrangement  of  three  outlets  along  the  center  line,  with  a 
line  of  single  ceiling  outlets  following  the  wall  line  around  the 
room.  In  this  case  the  aggregate  wattage  of  the  three  center 
outlets  is  two-thirds  that  of  all  the  outlets  following  the  room 
outline.  The  diffused  effect  is  secured  by  means  of  silk  dif¬ 
fusing  covering  on  the  under  side  of  the  center  outlets. 

THEATERS. 

Theater  ceilings  are  usually  decorated  with  paintings  of  some 
sort.  These  should  be  illuminated  by  outlets  following  the  lines 
of  the  surrounding  molding.  Outlets  under  the  balconies 
should  be  kept  well  to  the  rear,  and  any  lamps  on  the  balcony 
lines  should  be  on  the  face  and  not  on  the  under  edge. 

CHURCHES. 

The  location  of  outlets  in  churches  is  particularly  dependent 
upon  the  architectural  style  of  the  building,  and  should  be 
handled  in  a  way  to  bring  out  the  peculiarities  of  the  style. 
The  sense  of  gloom  which  seemed  to  hang  over  the  Pilgrim 
Fathers  did  not  pervade  their  churches.  Mostly  Colonial  in 
their  style  of  architecture,  these  were  light  and  cheerful  inside, 
and  this  style  should  be  treated  accordingly  with  a  strong, 
even  diffusion  of  light.  Colonial  edifices  usually  have  a  bal¬ 
cony  running  across  the  entrance  end  and  down  the  two  sides. 
If  the  church  is  a  short  rectangle  in  plan  it  may  be  lighted  by 
the  location  of  a  center  outlet  w'ith  four  other  outlets,  one  on 
each  corner  of  the  ceiling.  If  the  plan  is  a  long  rectangle, 
although  the  length  will  hardly  ever  be  more  than  twice  its 
width,  an  arrangement  of  one  center  and  eight  other  outlets, 
four  on  each  side,  w’ill  be  found  best.  As  this  will  result  in  a 
shadow  under  the  gallery,  a  line  of  bracket  outlets  should  be 
placed  along  the  wall  between  windows. 

Romanesque  and  Gothic  types  of  churches  may  be  lighted  by 
the  location  of  outlets  for  brackets  on  the  columns,  or  prefer¬ 
ably  on  tbe  nave  walls  just  above  the  capitals  of  the  columns, 
this  treatment  being  carried  around  into  the  transepts  unless  a 
gallery  interferes,  in  which  case  brackets  should  be  used  on  the 
extreme  walls  only,  both  in  the  gallery  and  beneath  it.  The 
types  of  Romanesque  and  Gothic  churches  in  which  the  roof 
trusses  are  supported  by  hammer  beams  give  an  opportunity  for 
the  placing  of  pendent  outlets  on  the  beams  in  the  nave  of  the 
church  and  the  placing  of  two  ceiling  outlets,  one  each  where 
the  line  of  the  nave  wall  intersects  the  roof  beam  of  the 
transept.  In  churches  whose  functions  include  an  altar  a  line 
of  outlets  for  individual  lamps  may  be  placed  behind  the 
sanctuary ;  where  no  altar  is  used  three  or  more  outlets  may  be 
placed  over  the  chancel  space.  Where  the  entrance  end  of  the 
church  auditorium  includes  a  gallery  it  will  be  best  to  place  an 
outlet  on  the  ridge  plate  over  the  center  of  the  gallery.  If  the 
church  has  side  aisles  these  may  be  lighted  by  wall  brackets  if 
the  seating  is  extended  into  them,  otherwise  it  will  be  unneces¬ 
sary. 
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CLUBS. 

Clubs  are  buildings  of  semi-private  character  and  should  be 
treated  much  the  same  as  private  houses,  except  that  the  out¬ 
lets  should  be  planned  to  carry  a  much  larger  number  of  lamps, 
sufficient  in  the  larger  rooms  to  light  to  a  point  of  brilliancy 
at  times. 

PRIVATE  HOUSES. 

Outlets  in  private  houses  should  be  laid  out  from  two  stand¬ 
points  ;  one,  its  usual  daily  or  nightly  service,  and  the  other,  the 
occasional  times  when  entertainments  are  to  be  given.  These 
conditions  can  never  be  met  by  a  single  high-efficiency  unit, 
which  is  a  barbarism — or  modernism — in  the  room  of  any 
house.  Unshielded  by  colored  glass  40  watts  is  the  limit  of 
power  that  should  be  allotted  to  any  one  lamp  (not  outlet) 
where  the  tungsten  lamp  is  used ;  and  rooms  requiring  more 
light  should  have  more  outlets.  Halls  should  have  a  ceiling 
outlet  placed  so  that  it  does  not  come  into  the  line  of  vision 
between  two  rooms,  as  it  then  breaks  the  depth  of  the  vista. 
Living-rooms  should  be  lighted  generally  by  one  ceiling  outlet 
and  by  from  two  to  six  side  outlets  on  the  walls,  allowing  not 
les.s  than  four  lamps  to  the  center  fixture.  floor  plug  should 
also  be  provided.  Libraries  should  have  side  outlets  and  a  cen¬ 
ter  outlet  for  a  drop  lamp.  Dining-rooms  should  have  a  center 
ceiling  outlet  and  side  outlets,  beside  the  serving  equipment. 
When  a  drawing-room  or  salon  is  included  in  a  residence  this 
room  is  usually  not  very  large,  but  its  presence  indicates  a  cer¬ 
tain  formality  in  its  use  and  it  should  be  laid  out  to  obtain  a 
uniform,  brilliant  light  throughout  its  entire  area.  Chambers 
in  private  houses  are  usually  insufficiently  lighted.  There  are 
times  w'hen  as  much  light  is  needed  in  these  rooms  as  anywhere 
in  the  house,  and  they  should  always  be  provided  with  a  lamp 
on  either  side  of  the  dresser  mirror  and  preferably  one  over 
it  also. 

-  - 

HOUSE-WIRING  WITH  CONTRACTORS’  CO-OPERA¬ 
TION  AT  CLEVELAND. 

Three  years  ago  the  Cleveland  Electric  Illuminating  Com¬ 
pany  offered  to  local  contractors  a  house-wiring  proposition  by 
which  the  latter  were  to  agree  to  do  new  construction  work 
solicited  by  the  company  at  a  fixed  price  per  outlet  following 
the  appended  table,  which  is  computed  to  allow  a  fair  marg  n 
of  profit  to  the  installer.  For  each  house  wired  by  the  con¬ 
tractor  through  his  own  solicitation  the  central  station  com¬ 
pany  agreed  not  only  to  allow  him  a  bonus  large  enough  to 
cover  the  cost  of  such  solicitation  but  also  to  turn  over  to 
him  another  house-wiring  job  worked  up  by  its  own  sales 
staff,  agreeing  to  keep  a  sufficient  staff  of  solicitors  in  the 
field  to  locate  at  least  one  house-wiring  job  for  each  one  in¬ 
stalled  on  the  contractor’s  initiative.  The  first  year  of  this 
offer  only  one  contractor  accepted  the  agreement,  and  although 
300  houses  were  wired  the  proposal  seemed  to  meet  at  first 
with  the  disfavor  of  the  local  craft.  Noting  the  success  of 
the  first  man  to  enter  the  agreement,  however,  other  con¬ 
tractors  applied  for  recognition  on  similar  terms,  until  at  the 
present  time  twenty-three  contractors  are  taking  part  in  Cleve¬ 
land’s  house-wiring  campaign  and  3500  houses  have  been 
wired  to  date. 

.\  signal  advantage  has  been  found  in  the  use  of  the  wiring- 
cost  table  by  solicitors  in  calling  upon  prospective  customers. 
.\fter  learning  what  outlets  and  switches  the  householder  de¬ 
sires  installed,  the  solicitor  can  then  quickly  compute  the  cost 
of  the  work,  inform  the  owner  and  often  leave  the  house¬ 
hold  conference  with  a  signed  contract  in  his  pocket.  The 
simplicity  and  satisfaction  of  this  transaction  are  in  marked 
contrast  to  the  usual  delay  of  summoning  an  exper'enced 
wireman  or  contractor  to  estimate  on  the  work,  followed  by 
the  later  delay  which  ensues  before  the  owner  agrees  to  have 
the  work  done;  if,  indeed,  he  does  not  reverse  his  intentions 
after  the  enthusiasm  accompanying  the  solicitor’s  first  visit 
has  died  away.  The  psychological  advantage  of  showing  the 
owner  the  cost  of  the  work  and  getting  his  consent  at  the 
first  interview  cannot  be  overestimated.  The  figures  given  in 


the  table  give  a  fair  average  of  the  cost  of  installing  work  of 
this  kind  and  have  been  figured  to  leave  the  contractor  a 
reasonable  profit  of  12.5  per  cent.  This  allowance,  in  view  of 
the  occurrence  of  such  wiring  jobs  in  ‘"pairs”  in  Cleveland, 
has  been  found  acceptable  to  the  contractors. 

To  the  owners  of  houses  thus  wired  the  electric  company 
offers  to  finance  the  installation  on  its  special  “ten-months-to- 
pay”  plan.  Under  this  arrangement  the  customer  pays  25  per 
cent  of  the  cost  of  the  work  as  the  first  instalment  and  the 
remainder  in  ten  monthly  payments  of  10  per  cent  each. 

The  form  of  agreement  entered  into  between  the  house¬ 
holder  and  contractor  contains  a  blank  schedule  table,  the 
designat'ons  of  various  rooms  appearing  on  the  successive 
lines,  while  in  vertical  columns  are  to  be  marked  the  types  of 
fixtures  and  outlets  to  be  used.  By  entering  check  marks  in 
these  spaces  the  solicitor  is  able  to  compute  the  required  out¬ 
lets  quickly  and  has  a  simple  record  of  the  location  of  each. 
In  general,  all  openings  for  switches,  receptacles,  drop  cords 
and  fixtures  are  considered  as  outlets  and  based  on  a  unit 
price  for  houses  of  different  classes  of  construction.  The  cost 
of  switches,  receptacles  and  drop  cords  is  added  to  the  price 
of  outlets,  and  this  sum  is  then  the  contract  price  for  all  labor 
and  material  necessary  to  complete  the  work  as  outlined  in 
the  schedule.  .\11  extra  outlets,  switches,  receptacles  and  drop 
cords  will  be  charged  for  at  the  rates  according  to  the  class 
of  house  for  which  the  contract  's  written. 


OUTLETS  FOR  SINGLE  FLOORING. 


.Number  of  Outlets. 

Cost. 

Numlier  of  Outlets 

Cost. 

5 

S15.85 

33 

$63 . 80 

6 

17.85 

34 

65.45 

7 

19.85 

35 

67. 10 

R 

21.85 

36 

68.75 

y 

23.85 

37 

70.40 

10 

25.85 

38 

72.05 

11 

27.50 

39 

73.97 

12 

29.  15 

40 

75.90 

13 

30.80 

41 

77.82  1 

14 

32  45 

42 

79.75  , 

15 

34.10 

43 

81.76 

16  1 

35.75 

44 

83 . 60 

i  37.40 

45 

85.50 

18  ' 

39.05 

46 

87 . 45 

19 

40.70 

47 

89  37 

20 

42.35 

48 

91 .30 

21 

44.00 

49 

93.22 

22 

45.65 

50  ' 

95. 15 

23 

47.30 

51 

97.07 

24 

48.95 

52 

99 .  (K) 

25 

50.60 

53 

100.82 

26 

52.25 

54 

102  85 

27 

53.90 

55 

104.77 

28 

55.55 

56 

106.70 

29 

57.20 

57  j 

108.62 

30  1 

58.85 

58  1 

no  55 

31 

60.50  1 

59 

112  47 

3?  1 

62  15  ' 

60  ' 

114  40 

FOR  .MIXED  FLOORING. 

Extra. 

Located  under  double  flooring,  second  or  third  story; 

Ceiling  outlet .  $1.00 

Switch  outlet  (controlling  and  center  outlet)..... .  i.oo 

Located  under  hard-wood  flooring,  second  cr  third  story  : 

Ceiling  outlet . .  3-oo 

One  switch  outlet  (controlling  any  center  outlet)... .  3.00 

.\dditional  switch  outlets  on  same  gang  (controlling  same  center 
outlet),  each .  i-S® 


.\  schedule  of  prices  for  switch  hardware  is  also  appended  to 
the  Cleveland  table. 

- 

ORNAMENTAL  TUNGSTEN  LIGHTING  FOR 
ALTOONA,  PA. 


The  downtown  business  section  of  Altoona,  Pa.,  a  city  of 
60,000  population  located  on  the  main  line  of  the  Pennsylvania 
Railroad,  where  also  are  situated  the  railroad’s  principal  shops, 
is  to  be  lighted  by  150  ornamental  post  standards,  spaced  at 
75-ft.  intervals  and  each  carrying  five  lOO-watt  tungsten  lamps. 
The  lamps  will  burn  from  dusk  to  midnight,  the  Penn' Central 
Light  &  Power  Company,  which  supplies  the  energy,  receiving 
for  this  service  $1.44  per  front  foot  per  year  from  the  tenants 


of  adjoining  property.  The  special  lighting  on  the  main  street, 
Eleventh  Avenue,  which  parallels  the  railroad,  will  be  con¬ 
spicuous  to  anyone  on  a  passing  train.  Altoona  is  believed  to 
be  the  first  city  in  Pennsylvania  to  install  this  ornamental 
lighting. 


Therefore,  it  will  be  understood  at  once  that  these  currents 
may  be  led  to  or  from  the  telephone  wire  through  small  con¬ 
densers  without  a  path  being  formed  sufficient  to  introduce 
audible  disturbance.  As  a  primary  factor  in  the  isolation  or 
selection  of  any  particular  oscillating  current,  the  receiving 
circuit  must  be  tuned  to  resonance  for  that  frequency.  Such 
a  circuit  will  practically  reject  other  frequencies.  It  is  thus  easy 
to  introduce  upon  the  line  and  take  off  and  isolate  a  number 
of  simultaneously  transmitted  currents. '  The  next  step  is  that 
of  introducing  a  current  variation  in  the  oscillating  current 


ILLUMINATION  EFFECTS  AT  MINNEAPOLIS  SHOW 


.\t  the  Minneapolis  Electrical  Show,  held  in  the  Minneapolis 
Armory,  Jan.  26  to  Feb.  4,  the  booth  decorative  effects  com¬ 
prised  tungsten  lamps  in  art-glass  globes  apd  reflectors,  mounted 
on  the  columns  at  the  aisle  intersections,  while  overhead  was 
a  rather  elaborate  spectacular  skyrocket  and  flash  effect,  as 
shown  in  the  accompanying  illustration.  From  one  corner  of 


Multiplex  Telephony  and  Telegraphy. 


corresponding  to  voice-waves  and  the  reconversion  of  this 
variation  into  sound-waves  in  the  receiving  circuit. 

An  ordinary  telephone  transmitter  associated  with  the  high- 
frequency  generating  apparatus  serves  to  introduce  the  voice 
variation,  while  an  integrating  detector  in  the  receiving  circuit, 
properly  associated  with  the  necessary  battery  and  a  telephone 
receiver,  serves  for  the  reconversion  to  sound-waves. 

Major  Squier’s  claim  covers  many  variations  of  details  of 
his  general  invention,  including  series  and  parallel  application 
and  metallic  and  grounded  circuits,  etc.  It  will  suffice,  however, 
to  show  a  diagram  of  one  arrangement.  The  accompanying 
illustration  shows  such  a  diagram.  D  representing  the  detector 
and  necessary  associated  devices. 

TELEPHONE  REPEATER. 

A  telephone  repeater  has  been  patented  by  Mr.  H.  Morgan, 
of  Quinter,  Kan.  This  repeater  is  merely  two  electromagnets 
so  placed  as  to  be  intimately  related  inductively.  It  is  used 
for  intercommunication  between  two  lines  which  cannot  be 
conductively  connected  together  for  conversation. 

HEW  APPARATUS. 

There  have  been  many  different  suggestions  for  and  designs 
of  the  elecfomagnetic  receiver.  However,  Mr.  W.  V/.  Dean, 
of  Elyria,  Ohio,  has  now  patented  such  a  receiver'in  combina¬ 
tion  with  the  induction  coil.  To  this  end  the  receiver  core  is 
of  E-shape  and  laminated.  The  middle  leg  carries  the  winding, 
which  is  in  two  parts,  primary  and  secondary!  The  diaphragm 
confronts  the  three  legs  of  the  core.  This  patent  is  assigned 
to  the  Dean  Electric  Company. 

The  patent  granted  to  Mr.  F.  S.  Weyss,  of  Philadelphia, 
describes  a  rather  elaborate  receiver  holder.  The  device  in¬ 
cludes  a  base  plate  for  attachment  to  a  desk  set  and  numerous 
adjustment  features  and  an  arrangement  for  depressing  the 
hook  lever. 

SIGNAL  SYSTEMS. 

Mr.  G.  W.  Herrick,  of  St.  Mary’s,  Pa.,  has  patented  a  village 
police  call  as  an  adjunct  of  the  telephone  systerri*-  A  special 
telephone  line  is  assigned  for  the  purpose  and  this  is  so 
equipped  that  when  the  central  operator  plugs  in  a  battery  is 
applied  to  the  line  to  pull  up  distant  relays.  These  in  turn  close 
the  circuit  of  signal  lights  distributed  as  required.  The  response 
at  the  telephone  station  breaks  the  relay  circuit  and  signals 
the  operator. 

AUTOMATIC  EXCHANGE  SELECTOR. 

In  an  automatic  exchange  selector  patented  jointly  by  Messrs. 
H.  B.  Holmes  and  E.  B.  Craft,  and  assigned  to  the  Western 
Electric  Company,  the  contacts  are  arranged  in  banks  of  100 
on  a  flat  surface  and  yet  arc  selected  by  one  translation  and 
one  rotation.  The  rotating  element  consists  of  a  horizontal 
drum  carrying  ten  sets  of  contact  wipers.  These  are  spaced 


Illumination  Effect  at  Minneapolis  Show. 


the  armory  floor,  which  is  150  ft.  square,  a  skyrocket  run  was 
simulated  by  a  string  of  lamps  operated  by  a  flasher.  Reaching 
the  center  of  the  room  the  rocket  burst  into  a  shower  of 
twinkling  vari-colored  lights,  formed  by  incandescent  lamps 
with  thermal-break  flasher  sockets.  During  the  ascent  of  the 
rocket  a  noise  machine  furnished  the  appropriate  roar  and  crash. 
At  the  center  and  four  corners  of  the  room  were  large  fixtures 
with  500-watt  tungstens,  the  corner  fixtures  being  extinguished 
when  the  skyrocket  effect  was  in  operation. 


RECENT  TELEPHONE  PATENTS. 


MAJOR  SQUIER  S  MULTIPLEX  TELEPHONY  SYSTEM. 

The  common  conception  of  the  value  of  a  patent  is  undoubt¬ 
edly  based  upon  the  protection  it  affords  the  patentee.  There¬ 
fore,  a  patent  obtained  by  an  inventor  to  protect  the  public 
against  possible  claims  of  other  inventors  is  noteworthy.  Fur¬ 
thermore,  when  the  disclosure  of  the  patent,  or  in  this  case 
patents,  is  remarkable  they  are  bound  to  receive  liberal  atten¬ 
tion. 

Such  has  been  the  case  with  the  four  patents  recently  issued 
to  Major  George  Ow'en  Squier,  of  the  United  States  Army, 
previously  mentioned  in  these  pages,  w'hich  are  dedicated  to  the 
public  and  which  describe  his  inventions  in  multiplex  telephony. 
According  to  Major  Squier’s  system  there  may  be  superim¬ 
posed  upon  the  ordinary  telephone  line  carrying  an  ordinary 
telephone  conversation  one  or  more  telephone  or  telegraph 
currents,  all  maintained  individual  and  non-interfering.  This  is 
made  possible  by  the  use  of  an  exaggerated  skin  effect,  brought 
about  by  the  use  of  oscillating  currents  with  frequencies  lying 
lietween  20,000  cycles  and  100.000  cycles  per  second.  Currents  of 
such  high  frequencies  are  beyond  the  range  of  the  human  ear 
and  yet  they  will  follow  exactly  the  course  of  an  electrical  con¬ 
ductor  of  the  caliber  of  the  usual  telephone  line.  They  will 
not  traverse  the  coils  usually  included  in  telephone  circuits, 
but  they  will,  on  the  other  hand,  readily  affect  condensers  so 
small  as  to  be  of  no  effect  on  ordinary  telephone  currents. 
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longitudinally  of  the  drum  to  correspond  to  the  horizontal 
spacing  of  the  contact  bank.  The  various  wipers  are,  however, 
angularly  displaced,  so  that  one  after  the  other  comes  into 
effective  position  as  the  drum  is  turned.  The  number  of 
angular  displacements,  therefore,  determines  the  horizontal 
co-ordinate  and  the  elevation  of  the  drum  determines  the 
vertical. 

PARTY  LINE  SYSTEM. 

Three  party-line  lock-out  selective  systems  have  recently  been 
patented,  all  patents  being  assigned  to  the  Anderson  Electric  & 
Manufacturing  Company.  Two  are  the  invention  of  Mr.  N.  E. 
Norstrom,  of  Chicago,  and  the  remaining  one  the  invention  of 
Mr.  C.  A.  Anderson,  of  Salina,  Kan.  One  patent  describes 
a  sending  apparatus  which  on  its  forward  stroke  sends  out 
line-restoring  impulses  of  one  sign  and  upon  the  return  sets 
up  the  desired  station  by  longer  impulses  of  the  opposite  sign, 
following  this  automatically  with  ringing  current.  The  appli¬ 
cation  of  a  power  device  to  the  sender  by  means  of  a  magnetic 
clutch  is  involved  in  another  patent.  According  to  another 
method  selection  depends  upon  impulses  being  stopped  for 
brief  periods  at  predetermined  intervals. 

A  fourth  party-line  patent  is  that  issued  to  Mr.  W.  R.  Ewing, 
of  Mars,  and  Mr.  C.  P.  Ewing,  of  Renfrew,  Pa.  This  is  a 
receiver-hook  lock  for  magneto  party-line  stations.  The  lock 
is  concealed  within  the  bell  box  and  is  released  momentarily 
with  each  revolution  of  the  magneto  drive  shaft.  If  the  line 
is  in  use  the  parties  are  made  aware  of  any  station  unlocking 
by  the  alternating  impulses  put  upon  the  line  with  the  moving 
of  the  drive  shaft. 


Letters  to  the  Editor. 

Voltage-Wave  Distortion  and  Life  of  Incandescent 
Lamps. 

To  the  Editor  of  Electrical  World: 

Sir: — With  apologies  for  occupying  so  much  of  your  space 
and  for  taxing  your  readers’  patience,  I  must  refer  once  more 
to  the  question  of  voltage-wave  distortion  and  the  life  of 
incandescent  lamps  as  expounded  by  Professor  Kinsloe.  In 
his  letter  in  your  issue  of  Jan.  19  Professor  Kinsloe  says  that 
I  have  made  some  statements  in  my  previous  letter  which  are 
not  supported  by  the  best  information  obtainable  bearing  on  the 
question  under  discussion,  and  also  that  the  purpose  of  his  let¬ 
ter  is  simply  to  point  out  certain  conflicting  proofs  which  I 
have  offered. 

I  have  read  Professor  Kinsloe’s  letter  with  great  care  and 
have  been  unable  to  discover  what  are  the  unsupported  state¬ 
ments  and  the  conflicting  proofs  to  which  he  refers.  Without 
attempting  to  analyze  the  data  which  he  presents,  I  am  obliged 
to  say  that  I  do  not  see  in  what  way  they  are  at  all  relevant 
to  the  question  under  discussion,  which,  as  I  take  it,  is  the 
credibility  of  the  results  presented  by  Professor  Kinsloe  in  his 
paper.  The  implication  which  Professor  Kinsloe  seems  to  wish 
to  convey  is  that  I  maintain  that  the  wave-form  has  absolutely 
no  effect  on  the  candle-power  or  life  of  incandescent  lamps. 
This  is  manifestly  absurd  and  contrary  to  common  sense.  The 
elementary  physics  of  the  subject  indicates  that  the  wave-form 
must  affect  both  the  candle-power  and  life  to  a  certain  degree. 
For  instance,  using  a  sufficiently  peaked  wave  and  a  sufficiently 
low  frequency,  a  lamp  might  be  made  to  burn  out  during  the 
first  half  cycle. 

My  contention  is  that  under  the  practical  conditions  of  60- 
cycle  current  and  carbon  lamps  all  of  our  previous  evidence  has 
gone  to  indicate  that  the  life  of  lamps  is  substantially  indepen¬ 
dent  of  the  wave-form  of  the  alternating  current  within  the 
limits  of  variation  which  are  met  in  commercial  practice.  Pro¬ 
fessor  Kinsloe  will  please  note  that  I  say  substantially,  not 
absolutely.  The  only  data  available  to  show  any  large  decrease 
in  life  due  to  peaked  wave  are  those  presented  by  Professor 


Kinsloe  and,  as  shown  in  my  previous  letter,  these  data  are 
of  very  doubtful  validity,  as  indicated  clearly  by  erroneous 
initial  values  for  candle-power  and  watts  per  candle. 

There  are  other  inconsistencies  in  the  data  offered  by  Pro¬ 
fessor  Kinsloe  which  I  did  not  take  the  trouble  to  go  into  in 
my  previous  letter.  For  instance,  the  life  curves  of  the  carbon 
lamps  do  not  show  the  early  life  peak  in  candle-power  which  is 
characteristic  of  good  lamps.  If  the  tests  are  based  on  the  per¬ 
formance  of  any  but  good  lamps,  which  behave  normally  on  life 
test,  very  little  reliance  can  be  placed  on  them.  As  a  second 
instance  I  would  cite  the  performance  of  the  25-watt 
tungsten  lamps  on  peaked  wave.  The  data  show  that  these 
lamps  decreased  in  candle-power  from  18  to  16  during  480  hours’ 
life.  During  this  time  the  watts  actually  increased  from  24.3 
to  27.4,  or  13  per  cent.  Now,  these  results  indicate  either 
erroneous  measurements  or  the  use  of  lamps  which  differ  so 
much  from  the  normal  tungsten  lamp  that  they  should  not  be 
used  as  the  basis  for  any  conclusions  whatever.  That  this 
extraordinary  increase  in  watts  is  not  attributable  to  the  action 
of  peaked  wave  on  tungsten  lamps  in  general  is  shown  by  the 
fact  that  the  tests  of  other  sizes  of  tungsten  lamps  did  not 
show  this  effect.  As  a  further  instance  I  might  call  attention 
to  the  test  of  loo-watt  tungsten  lamps  where  the  performance 
on  both  sine  and  peaked  wave  is  so  unusually  bad  that  the  con¬ 
clusions  drawn  therefrom  are  untrustworthy.  Evidently  Pro¬ 
fessor  Kinsloe  used  for  his  loo-watt  test  lamps  which  blackened 
very  badly.  It  is  clear,  therefore,  that  in  certain  cases  Profes¬ 
sor  Kinsloe  has  drawn  his  conclusions  either  from  erroneous 
data  or  from  the  performance  of  abnormal  lamps  such  as  prac¬ 
tical  experience  in  the  testing  of  lamps  would  lead  the  experi¬ 
menter  to  reject  without  ^hesitation.  From  tests  of  abnormal 
examples  it  is  impossible  to  form  an  idea  of  the  performance 
of  the  normal  product. 

Professor  Kinsloe  asks  for  citations  of  the  records  of  tests 
similar  to  his  own.  I  know  of  no  such.  I  believe  that  his  tests 
are  unique. 

In  conclusion,  may  I  once  more  call  attention  to  the  fact  that 
the  question  is  quantitative  rather  than  qualitative?  It  is  not 
whether  the  wave-form  has  any  influence  on  the  life  of  lamps, 
but  rather  what  weight  sould  be  given  to  the  results  on  this 
subject  presented  by  Professor  Kinsloe.  His  results  show, 
roughly,  that  the  life  of  carbon  lamps  suffers  by  9  per  cent  by 
burning  on  peaked  wave  as  compared  with  sine  wave  and  that 
the  life  of  tungsten  lamps  suffers  40  per  cent  under  similar  con¬ 
ditions. 

Such  quantities  as  these  are  of  great  commercial  importance, 
and  hence  it  is  necessary  to  see  whether  they  can  be  corrobo¬ 
rated.  I  have  tried  to  draw  from  Professor  Kinsloe  further 
facts  in  substantiation  of  his  results,  but  have  failed  in  the 
attempt.  I  have  shown  that  the  deterioration  values  which  he 
presents  are  not  substantiated  by  conclusions  which  may  legiti¬ 
mately  be  drawn  from  known  facts.  I  have  shown  inconsisten¬ 
cies  in  his  tests  which  have  not  been  cleared  up  by  him.  It 
would  seem  reasonable,  therefore,  not  to  take  these  startling 
results  too  seriously  and  to  conclude  that  until  he  or  someone 
else  has  some  definite  and  more  reliable  numerical  data  to 
present  further  discussion  will  be  fruitless. 

New  York.  Clayton  H.  Sharp. 


Power-Factor  and  Synchronous  Condenser. 


To  the  Editor  of  Electrical  World: 

Sir: — Although  the  article  by  Mr.  L.  S.  Thurston  in  your 
isssue  for  Nov.  10,  1910,  discusses  the  results  of  adding  syn¬ 
chronous  condensers  to  an  alternating-current  system  without 
introducing  any  errors  in  methods  or  conclusions,  yet  the  as¬ 
sumptions  made  by  the  author  do  not  correspond  to  conditions 
encountered  in  actual  installations,  and  hence  incorrect  deduc¬ 
tions  may  be  made  by  the  uninformed  from  improperly  apply¬ 
ing  the  conclusions  derived. 

The  author  has  assumed  as  the  basis  for  his  calculations  a 
constant  value  of  total  kilovolt-amperes;  in  any  practical  case 
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the  actual  kilowatts  would  be  constant,  while  the  kilovolt¬ 
amperes  would  vary.  Consider,  for  example,  a  load  of  192  kw 
at  a  power-factor  of  65;  the  wattless  component  would  l)e  225 
kva  and  the  total  apparent  power  296  kva.  If  a  synchronous 
condenser  having  a  rating  of  112.5  kva  were  added,  the  result- 
tant  power-factor  would  actually  be  86.5  per  cent,  although  the 
table  given  by  Mr.  Thurston  would  indicate  that  the  power- 
factor  should  be  92.5  per  cent.  The  latter  value  would  be 


Figs.  1,  2  and  3 — Variation  of  Phase  Reiations  with  Change  in 
Power  and  Wattless  Components. 


obtained  if  the  total  apparent  power  remained  at  296  kva. 
which,  however,  would  involve  an  increase  in  the  real  power- 
from  192  kw  to  273.5  kw. 

The  foregoing  is  not  offered  as  a  criticism  of  Mr.  Thurston’s 
contribution,  but  is  intended  merely  to  call  attention  to  the  true 
meaning  of  the  table  and  thus  prevent  the  possibility  of  error 
through  its  misuse. 

Satt  Francisco,  Cal.  R.  H.  Fenkhausex. 


Regenerative  Electric  Traction. 


To  the  Editor  of  Electrical  World: 

Sir  : — Referring  to  the  various  articles  concerning  regenera¬ 
tive  control  on  direct-current  railways  appearing  in  your  issues 
dated  Dec.  15  and  Dec.  29.  1910,  and  Jan.  19,  1911,  I  beg  leave 
to  submit  some  data  and  conclusions  which  1  have  evolved 
from  a  long  study  of  this  interesting  problem. 

Like  a  great  many  problems  worth  solving,  the  regenerative 
problem  has  presented  innumerable  difficulties.  These  difficul¬ 
ties  appeared  serious  enough  ten  years  ago  to  chill  the  enthu¬ 
siasm  of  even  the  most  sanguine  of  practical  railway  managers. 

The  most  stubborn  obstacles  to  the  solution  of  the  problem 
iiitiy  be  enumerated  briefly  as  follows : 

(i)  The  lack  of  space  available  in  a  standard  truck  for  a 
regenerative  motor  of  the  requisite  capacity.  (2)  The  mini¬ 
mized  torque  characterizing  an  adjustable-speed  motor.  (3) 
The  difficulty  of  securing  perfect  commutation  in  an  adjustable- 
speed  motor  working  under  the  conditions  of  weak  field 
strength  and  strong  armature  current.  (4)  The  difficulty  of 
designing  an  adjustable-speed  motor  which  would  be  sufficient¬ 
ly  rugged  electrically  to  withstand  the  abuse  to  which  railway 
apparatus  is  necessarily  subjected ;  in  this  connection  it  should 
be  pointed  out  that  the  fine  wire  windings  required  for  either 
shunt-wound  or  compound-wound  field  coils  presented  perhaps 
the  most  serious  of  all  the  difficulties.  (5)  The  difficulty  of 
obtaining  smooth  acceleration  ami  retardation,  particularly  dur¬ 
ing  the  series-parallel  changes  with  motors  having  decided 
shunt-motor  characteristics.  (6)  The  extra  cost  of  motors 
with  adjustable  field  strength  and  the  great  expenditure  of 
power  required  to  obtain  the  maximum  field  strength. 

Several  minor  difficulties  might  be  enumerated,  but  as  these 
were  mostly  incidental  to  the  earliest  pioneering  work  in  the 
regenerative  field  1  will  not  tire  your  readers  with  them.  It  is 
my  intention  simply  to  demonstrate  to  the  electrical  fraternity 
that  all  of  the  above-mentioned  difficulties  have  finally  and 
completely  disappeared.  Regenerative  traction  motors  may 
now  be  built  to  surpass  in  both  electrical  and  mechanical  rug¬ 
gedness.  in  horse-power  output  per  pound  weight,  in  commuta¬ 
tion  and  in  efficiency  any  plain  series  motor  at  present  in 
public  use.  In  fact.  I  unhesitatingly  claim  that  the  regenerative 
motor  herein  described  is  as  far  the  superior  of  the  present 
traction  motors  as  they  in  turn  are  of  the  motors  which  Mr. 
/ 


h'rank  J.  Sprague  was  obliged  to  employ  in  his  pioneering  work 
at  Richmond,  Va. 

In  order  to  describe  clearly  the  new  regenerative  traction 
motor  the  following  diagrams  are  presented ;  Circuit  diagram 
of  Fig.  I,  the  space  vector  diagrams  of  Figs.  2,  3  and  4,  as 
well  as  certain  technical  data  pertaining  to  a  50-hp,  S5o-volt 
regenerative  traction  motor. 

Referring  to  Fig.  i,  the  two  heavy  circles  represent,  respec- 


Fig.  1 — Two-Pole  Circuit  Diagram  of  Regenerative  Motor. 

tively,  a  distributed  field  winding  and  a  distributed  armature 
winding  of  a  traction  motor  M,  both  windings  being  of  the 
same  type — that  is,  drum  windings  embedded  in  the  iron.  The 
diagram  illustrates  a  two-pole  arrangement,  but  the  actual 
motor,  for  reasons  hereinafter  given,  should  preferably  be  of 
six-pole  construction.  The  windings  are  so  proportioned  that 
the  amp-turns  per  pole  in  the  field  winding  somewhat  exceed 
the  corresponding  armature  amp-turns,  so  that,  when  these  two 
windings  are  connected  in  opposition,  the  difference  between  the 
respective  amp-turns  will  produce  a  commutation  field  of  the 
required  strength. 

It  will  be  noticed  that  the  field  winding  is  furnished  w'ith 
four  leads ;  two  of  these  are  used  as  a  line  current  inlet  for 
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Fig.  2 — Space  Vector  Diagram  of  M.m.fa.  at  Full-Load. 

the  purpose  of  producing  a  compensating  field  in  opposition  to 
the  armature  field.  The  otner  two  leads,  located  at  90  electrical 
space  degrees  from  the  first-mentioned  leads,  are  connected  to 
an  independent  source  of  current  supply — preferably  a  small 
low-voltage  motor-generator,  the  sole  duty  of  which  is  to 
furnish  the  excitation  current  for  the  main  motor. 

The  single  distributed  field  winding  is  caused  to  act  simul¬ 
taneously  as  a  winding  for  excitation  capable  of  regulation,  a 
winding  for  compensation  and  a  winding  for  commutation. 
Obviously  this  arrangement  is  exceedingly  flexible,  simple  and 
reliable.  The  character  of  the  excitation  of  the  main  motor  M 
may  readily  be  varied  at  will  by  furnishing  the  field  magnet 
of  the  small  generator  G  with  both  shunt  and  series  windings. 


c 


Figs.  3  and  4 — Space  Vector  Diagrams  of  M.m.fs.  at  Half-Load 
and  at  Over- Load. 

as  shown  in  the  diagram.  That  is  to  say,  the  main  motor  M 
may  be  caused  to  operate  with  the  characteristic  of  either  a 
shunt-wound  motor,  a  compound-wound  motor  or  a  series 
motor.  Moreover,  the  strength  of  the  excitation  field  may  be 
varied  without  changing  its  character  by  means  of  regulating 
resistances  in  the  excitation  circuit,  as  shown  in  the  diagram. 

The  space  vector  diagrams  of  Figs.  2,  3  and  4  illustrate 
clearly  the  relative  values  of  the  different  m.m.f.  and  the  man- 
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ner  in  which  they  vary  according  to  the  load  and  the  changes 
in  the  excitation.  Fig.  2  shows  the  conditions  resulting  from 
full-field  excitation  and  normal  full-load  armature  current. 
Fig.  3  illustrates  full  excitation  and  half-load.  F'ig.  4  shows 
reduced  field  excitation  in  conection  with  a  50  per  cent  over¬ 
load. 

Some  skeptical  readers  may  well  say :  “This  scheme  looks 
good  and  sounds  plausible,  but  how  does  it  work  out  in  a 
real  machine?”  For  the  benefit  of  such  "doubting  Thomases” 

I  take  pleasure  in  submitting  all  of  the  essential  data  for  a 
sample  machine,  thus  enabling  any  competent  expert  to  refigure 
and  to  criticise.  F'ortunately,  the  problem  relates  to  direct- 
current  apparatus,  which,  not  being  subject  to  the  “guesswork” 
and  the  numerous  “surprises”  which  still  cling  to  the  single¬ 
phase  motors,  may  be  calculated  with  absolute  accuracy. 

In  the  following  are  given  the  electrical  data  for  a  six-pole, 
50-hp.  550-volt  regenerative  traction  motor  having  a  distributed 
field  winding  arranged  according  to  Fig.  i  :  Speed  ==  600  r.p.m. 
with  full  field  excitation:  Armature.  Core:  Outside  diameter 
=  16.5  in.  X  8  in.  long.  No  vents.  Inside  diameter  of  core 
—  10.25  in.;  46  slots,  semi-closed,  0.52  in.  x  1.25  in.  (0.25-in. 
opening ). 

Four  coils  per  slot,  two  turns  per  coil,  184  coils  series  con¬ 
nected ;  1-62-123-184.  etc.  Conductor  3  strands  of  0.072-in. 

square  wire,  all  double-cotton-covered  together.  Area  =  19,800 
circ.  mils.  Space  factor  =  0.384.  Resistance  of  armature  wind¬ 
ing  =0.166  ohm  at  60  deg.  C.  Weight  of  armature  copper 
=  66.0  lb. 

Commutator :  13  in.  diameter  x  3  in.  useful  face,  184  bars, 

two  brush-holders  placed  180  mechanical  degrees  apart.  Two 
brushes  i)er  holder  =  0.75  in.  x  1.5  in.  (x  225  in.).  Resistance 
of  -I-  and  —  brushes  =  0.028  ohm. 

I'ie'd  Core  and  Coils:  Outside  diameter  =  23  in.  x  8  in. 
long.  Inside  diameter  =  16.66  in.,  62  slots,  semi-closed,  0.52 
in.  X  1.5  in.  (0.1875-in.  opening).  Seven  coils  per  slot,  one 
turn  per  coil  (strip  winding).  Four  hundred  and  thirty-four 
cr)ils  series  connected:  1-146-291-2,  etc.  Conductor  =  0.05  in.  x 
9  16  in.  =  35.600  cir.  mils.  Space  factor  =  0.505.  Resistance  of 
field  winding  =  0.124  ohm  at  60  deg.  C.  Weight  of  field  cop¬ 
per  =  160.0  lb. 

.Assuming  that  aliont  two  coils  are  effectively  short-circuited 
by  the  brushes  the  armature  amp-turns  per  pole  at  a  76-amp 
load  equal  2.500  and  the  corresponding  field  amp-turns,  2750. 

The  amp-turns  available  for  the  commutation  fiebl  are.  there¬ 
fore  =450.  The  full  (maximum)  field  flux  (2.5  mega-line^ 
per  pole)  is  obtained  with  an  excitation  of  3070  amp-turns  per 
pole  from  a  distributed  winding,  which  in  turn  calls  for  a 


maximum  output  of  the  small  motor-generator  of  85  amp  at 
about  II  volts,  or  935  watts. 

The  efficiency  at  half  load  and  600  r.p.m.  is  85.5  per  cent; 
the  efficiency  at  full  load  and  600  r.p.m.  is  89.7  per  cent;  the 
efficiency  at  50  per  cent  overload  and  600  r.p.m.  is  89.5  per 
cent.  Net  weight  of  armature-core  punchings  =  219  lb. ;  net 
weight  of  field-core  punchings  =  323  lb. ;  total  weight  of  motor 
about  1400  lb. 

OE.NEKAL  RE-MARKS. 

The  six-pole  construction  is  preferable  to  the  four-pole  be¬ 
cause  the  end  connections  (the  heads)  of  the  distributed  wind¬ 
ings  are  very  much  shorter  and  the  windings  more  substantial. 
It  is  really  difficult  to  conceive  of  a  more  perfect  form  of  field 
winding  than  the  “one-turn  strip  winding”  described  above. 
As  the  difference  of  potential  between  the  turns  is  only  a  frac¬ 
tion  of  a  volt  the  insulation  problem  becomes  exceedingly 
simple  and  the  space-factor  excellent.  The  entire  laminated 
field  structure  is  contained  in  a  cast-steel  frame,  which  not 
only  secures  absolute  rigidity,  but  adds  somewhat  to  the  useful 
cross-section  of  the  yoke,  while  not  increasing  the  height  or 
the  width  of  the  motor.  On  account  of  the  large  internal 
diameter  of  the  armature  core  the  main  bearing  may  be  made 
extra  long  without  in  any  way  increasing  the  over-all  dimen¬ 
sions  of  the  motor. 

There  exists,  therefore,  no  longer  any  obstacle  to  the  intro¬ 
duction  of  a  motor  which  will  be  ample  for  regenerative  ser¬ 
vice  within  the  limited  space  available. 

In  your  issue  of  Jan.  19  Mr.  J.  G.  V.  Lang  has  referred  to 
the  tests  of  a  regenerative  equipment  at  Newcastle-on-Tyne 
in  the  year  1902.  and  it  may  be  of  interest  to  point  out  a  few 
striking  comparisons  between  the  adjustable-speed  motor  then 
used  and  the  one  now’  described.  The  Newcastle  motor  had 
a  3S-hp  rating  as  against  50  hp  of  the  new  motor,  the  speed 
being  the  same.  The  weight  of  the  field  copper  in  the  old 
motor  was  273  lb.  as  against  160  lb.  in  tbe  new.  The  maximum 
field  excitation  in  the  old  motor  called  for  an  expenditure  of 
3060  watts  as^against  935  watts  in  the  new.  The  total  weight 
of  the  old  motor  was  about  2000  lb.  as  against  1400  lb.  for  the 
new. 

I  am  not  offering  any  excuse  for  the  pioneering  motor,  as  1 
believe  it  was  the  best  adjustable-speed  traction  motor  of  its 
day.  However,  the  art  has  made  great  advances,  and  I  think 
the  time  has  now  definitely  arrived  when  railway  engineers 
should  wake  up  to  the  fact  that  the  regenerative  problem  has 
been  solved  in  practical  form  and  the  regenerative  motor  has 
come  to  stay. 

Xezv  York,  N.  Y.  Robert  Lundeel. 
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Generators,  Motors  and  Transformers. 

Rotary  Converter. — .A  note  on  a  recent  British  patent  (24.- 
•37.  J^in.  12,  1911)  of  Bruce  Peebles  &  Company,  Ltd.,  and 
P.  D.  de  la  Cour.  This  machine  has  an  armature  wound  for 
II  poles,  a  2J/-pole  field  and  211  brushes  arranged  in  two  sets 
connected  to  two  external  circuits.  The  magnet  frame  is  split 
into  two  ring  parts,  each  carrying  half  the  number  of  poles 
excited  by  shunt  windings  across  the  two  circuits  respectively. 
The  brushes  are  so  arranged  that  the  armature  m.m.fs.  are  in 
the  same  axes  as  the  corresponding  field  circuit  m.m.fs.  and 
two  series  compensating  windings  are  provided,  one  in  each 
circuit.  The  uses  of  the  machines  are  as  follows ;  Rotary 
direct-current  converter ;  double-voltage  direct-current  gen¬ 
erator;  double  direct-current  voltage  converter  from  alter¬ 
nating  current;  constant-current  motor-generator  for  welding, 
arc  lighting,  etc. ;  generator  and  transformer  for  battery  or 
flywheel  load  equalizing  plant. — Lond.  Elec.  Eng’ing,  Jan.  19. 

Constant-Current  Generator. — An  English  translation  in  ab¬ 
stract  of  the  recent  German  paper  describing  the  constant- 


current  generator  of  Osnos  and  the  Felten  and  Guilleaume- 
Lahmeyerwerke  for  train  lighting,  searchlight  work,  etc. — 
Lond.  FJec.  Rez'iew,  Jan.  20. 

Synchronous  and  Xon-synchronotts  Reactance. — J.  Reze:l- 
M.w’N. — .Another  article  of  his  long  serial.  In  the  present  in¬ 
stalment  the  results  of  tests  of  an  alternator  with  projecting 
poles  are  given. — La  Lumiere  Elec.,  Jan.  14. 

Lamps  and  Lighting. 

Street  Lighting. — J.  Edocumbe. — .An  account  of  the  results 
of  the  experimental  lighting  in  Gow’er  Street,  in  London,  one- 
half  of  the  street  being  lighted  by  gas  and  the  other  half  by 
electricity.  It  was  specified  that  the  average  candle-pow'er  of 
each  lamp,  as  measured  at  angles  of  20  deg.  and  50  deg.  with 
the  horizontal,  should  not  be  less  than  300.  It  was  further 
stipulated  that  only  horizontal  reflectors  would  be  permitted. 
The  results  are  indicated  in  Fig.  i,  which  gives  the  illumination 
curve  with  gas  lighting,  and  in  Fig.  2,  which  gives  the  illumi¬ 
nation  curve  with  electric  lighting.  The  full  vertical  lines 
show  the  position  of  the  lamp-posts  ( 18  ft.  3  in.  high  in  the 
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case  of  the  electric  lamp  and  13  ft.  3  in.  in  the  case  of  the  gas) 
and  the  vertical  dotted  lines  indicate  the  points  at  which  the 
50-(lcg.  and  20-deg.  rays  respectively  strike  a  horizontal  sur¬ 
face  3  ft.  3  in.  from  the  ground.  The  curves  represent  the 
illumination  on  a  horizontal  surface  at  this  height  from  the 
roadway  as  measured  at  various  points  along  the  center  of  the 
street.  Both  the  gas  and  electric  lamps  are  well  above  the 


Fig.  1 — Illumination  Curve  with  Gas  Lighting. 


specified  300  cp,  the  gas  lamps  tested  averaging  some¬ 
thing  like  475  and  the  electric  lamps  430.  In  spite,  however, 
of  the  fact  that  the  electric  lamps  give,  if  anything,  a  lower 
candle-power  than  those  of  the  gas  the  curves  show  a  con¬ 
siderably  better  distribution  in  their  case.  The  minima  are 
practically  the  same  (about  0.07  ft.-candle),  but  the  ma.xima 
are  widely  different,  that  of  the  electric  lamps  being  about  0.35 


Fig.  2 — Illumination  Curve  with  Electric  Lighting. 

• 

ft.-candle  and  of  the  gas  0.7  ft.-candle,  or  just  double.  This 
is  of  special  interest  in  view  of  the  fact  that  gas  lighting  is 
usually  credited  with  producing  a  more  even  distribution  of 
illumination  than  its  rival.  The  cause  is  that  in  the  first  place 
the  electric  lamp-posts  are  5  ft.  higher  than  those  for  the  gas 
and  are  spaced  slightly  further  apart,  and.  above  all,  the  candle- 
power  at  20  deg.  with  the  horizontal  is  some  30  per  cent 
greater  than  that  at  50  deg.,  as  against  15  per  cent  in  the  case 
of  the  gas  lamps.  The  comparative  uselessness  of  the  so-deg. 
rays  is  evident  from  the  curves.  This  indicates  a  mistake  in 
the  specification.  Another  one  is  the  specification  of  horizontal 
reflectors,  since  with  other  reflectors  the  electric  curve  could 
doubtless  have  been  still  further  improved,  although  the  ap¬ 
plication  of  such  reflectors  to  gas  lamps  is  a  matter  of  con¬ 
siderable  difficulty. — Lond.  Electrician,  Jan.  20. 

Theater  Lighting. — A  profusely  illustrated  description  of  the 
electric  equipment  of  the  new  Palladium  Theater  in  London. 
Electrical  energy  is  obtained  from  two  public  supply  companies, 
in  accordance  with  the  rules  of  the  London  County  Council. 
A  pressure  of  110  volts  is  employed  for  all  the  lighting,  while 
motors,  electric  fans,  etc.,  are  connected  across  the  outer  con¬ 
ductors  of  the  three-wire  system  and  are  supplied  at  220  volts. 
The  total  number  of  lamps  in  the  whole  building  is  about  4000 
and  altogether  the  lighting  and  motor  service  requirements 
total  over  400  hp.  The  stage  equipment  comprises  a  main 
switchboard,  a  stage  regulator,  a  dimmer  and  special  effect 
switchboard,  an  electric  stage  lift,  and  the  stage  fittings.  No 
“limelights”  are  used,  all  effects  being  provided  by  powerful 
electric  projectors  .All  the  incandescent  lamps  are  tantalum 
lamps  and  tungsten  lamps. — Lond.  Electrician,  Jan.  20. 

Electric  Lighting  for  Loading  Railway  Cars. — Lasser. — An 
illustrated  description  of  portable  electric  lamps  and  wiring 
equipment  for  the  loading  of  railway  cars. — Elek.  Zeit.,  Jan.  19. 

Generation,  Transmission  and  Distribution. 

Cement  .^fills. — The  first  part  of  an  illustrated  article  on 
electricity  in  Portland  cement  mills  giving  figures  on  the  horse¬ 
power  required  for  the  different  machinery  employed  in  cement 
manufacture  and  the  best  arrangement  of  the  generating  plant. 
— Lond.  Elec.  Ret’iew,  Jan.  20. 

Traction. 

Electric  Equipment  of  Tunnel. — A  detailed  and  profusely 
illustrated  description  of  the  electric  equipment  of  the  tunnel 
which  has  been  constructed  under  the  Detroit  River  to  connect 


the  tracks  of  the  Michigan  Central  Railroad  in  the  United 
States  with  those  in  Canada. — Elec.  Ry.  Jour.,  Jan.  14  and  21. 

Track  Brakes. — R.  Naumann. — The  conclusion  of  his  article 
in  which  tests  with  electromagnetic  track  brakes  made  on  the 
Dresden  Street  Railways  from  1908  to  1910  are  described. 
The  action  of  the  track  brake  depends  only  slightly  on  the 
condition  of  the  rails,  in  contradistinction  to  the  methods  of 
wheel  brakes.  The  track  brake  may  be  considered  as  the  most 
energetic  of  all  known  brakes  for  street  railways.  It  is  espe¬ 
cially  useful  and  reliable  in  emergency  cases  and  is  primarily 
suitable  for  roads  with  a  considerable  grade  and  for  high 
speed.  Some  data  are  given  on  the  phenomena  with  electric 
short-circuit  brakes,  especially  when  there  is  a  skidding  of  the 
wheels. — Elek.  Zeit.,  Jan.  19. 

Installations,  Systems  and  Appliances. 

Motor  Starter. — A  note  on  a  recent  British  patent  of  F. 
Broadbent  (29,339,  Jan.  12,  1911).  An  automatic  starter  suit¬ 
able  for  push-button  control  is  described.  On  pressing  a  start¬ 
ing  button  a  solenoid  pulls  up  the  starter  arm  quickly  to  the 
position  in  which  all  resistance  is  in  the  armature  circuit  and 
on  reaching  this  position  a  tappet  switch  is  closed  and  the  main 
switch  solenoid  is  energized  so  that  the  armature  circuit  is 
closed.  On  releasing  the  starting  button  the  resistance  arm 
falls  slowly  against  the  resistance  of  a  dashpot  and  the  motor 
speeds  up.  .Although  the  tappet  switch  is  released  the  main 
switch  remains  closed,  as  the  solenoid  is  energized  by  means  of 
a  by-pass  connection  through  the  main  switch  contacts.  To 
stop  the  motor  a  second  button  is  pushed  to  break  the  circuit 
of  the  main  switch  solenoid. — Lond.  Elec.  Eng'ing,  Jan.  19. 

Storage  Batteries  in  Central  Stations. — R.  Werkner. — A 
paper  read  before  the  Electrical  Society  of  Vienna  on  the  in- 
flrence  which  a  storage  battery  has  on  the  economy  of  opera¬ 
tion  of  a  direct-current  or  alternating-current  central  station. 
The  author  finds  that  in  purely  direct-current  stations  a  battery 
always  increases  the  economy,  while  in  purely  alternating- 
current  networks  savings  can  be  accomplished  only  under 
special  conditions.  The  author  finally  discusses  combined 
alternating-current  and  direct-current  substations. — Elek.  Zeit., 
Jan.  12. 

Electricity  and  Agriculture. — H.  Osten. — In  the  conclusion 
of  his  article  the  author  gives  data  on  electric  plows.  Steam 
plows  have  found  considerable  use  in  Germany,  especially  dur¬ 
ing  the  last  ten  years.  There  were  in  1909  533  steam  plows 
against  478  in  1908,  while  there  are  only  twelve  electric  plows 
now  in  use  in  Germany.  Some  data  are  also  given  on  electric 
driving  of  other  machines  used  in  agriculture. — Elec.  Zeit. 
Jan.  19. 

General  Cses  of  Electricity. — W.  \V.  Lackie. — A  paper  read 
before  the  Glasgow  Section  of  the  (British)  Institution  of 
Electrical  Engineers  giving  notes  on  the  use  of  electricity  for 
ventilation,  heating  and  general  motor  service  in  commercial 
shops.  Various  tables  are  given  from  commercial  practice. — 
Lond.  Electrician,  Jan.  20. 

Wires,  Wiring  and  Conduits. 

High-Tension  Insulators. — A  note  on  a  recent  British  patent 
(7212,  Jan.  12)  of  the  British  Thomson-Houston  Company. 
Ltd.  (General  Electric  Company  of  this  country).  .An  insu¬ 
lator  for  high  pressures  and  to  withstand  severe  mechanical 
stress  consists  of  a  cast-iron  bell  supporting  the  high-tension 
wire  and  inclosing  the  head  of  a  porcelain  insulator.  The  in¬ 
sulator  has  a  cavity  into  which  enters  the  strain  bolt.  This  is 
provided  with  a  ball-retaining  flange  and  balls  of  copper  or 
brass,  or  of  steel,  with  an  outer  coating  of  a  soft  metal,  are 
inserted  between  this  flange  and  the  insulator  to  distribute  the 
mechanical  pressure. — Lond.  Elec.  Eng’ing,  Jan.  19. 

Calculation  of  High-Tension  Transmission  Lines. — W. 
Deutsch. — The  first  part  of  a  mathematical  paper  in  which 
the  author,  starting  from  Roessler’s  graphical  method  of  calcu¬ 
lating  transmission  lines,  shows  that  it  is  possible  to  derive  the 
very  simple  method  of  calculation  of  A.  Blondel  and  C.  LeRoy. 
The  paper  is  to  be  concluded. — Elek.  Zeit.,  Jan.  19. 
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Electrophysics  and  Magnetism. 

Pinch  Phenomenon. — C.  Hering. — The  author  gives  the 
formula  for  the  force  which  acts  to  contract  the  cross-section 
of  a  conductor,  due  to  the  current,  in  different  kinds  of  units. 
It  is  simplest  in  the  c.g.s.  system,  where  the  pressure  in  dynes 
per  square  centimeter  equals  directly  the  square  of  the  current 
in  c.g.s.  units  divided  by  the  section  in  square  centimeters. 
With  other  units  there  are  coefficients  of  proportionality,  the 
numerical  values  of  which  are  given. — Met.  and  Chem.  Eng’ing, 
February. 

Electrochemistry  and  Batteries. 

Adhesion  of  Electroplated  Silver. — A.  McWilliam  and  W. 
R.  Barclay. — An  illustrated  paper  read  before  the  Institute 
of  Metals  on  the  adhesion  of  electro-deposited  silver  in  relation 
to  the  nature  of  the  German  silver  basis  metal.  The  investiga¬ 
tion  was  caused  by  the  fact  that  silver-plated  spoons  and  other 
tableware  begin  to  peel  after  a  certain  time.  The  investigations 
clearly  indicate  considerable  differences  in  the  adhesion  of 
deposited  silver  to  various  grades  of  German  silver  alloys, 
even  when  all  are  treated  under  the  same  conditions  of  prac¬ 
tice,  and  the  authors  are  of  opinion  that  this  fact  should 
have  full  consideration  in  choosing  a  basis  metal  for  articles 
which  are  to  receive  the  thickest  silver  deposits  given  and  also 
to  be  required  to  bear  rough  usage.  They  consider  that  ordi¬ 
nary  commercial  alloys  of  copper,  zinc  and  nickel  containing 
more  than  14  per  cent  of  nickel  are  of  doubtful  utility  in  this 
respect.  On  the  other  hand,  alloys  containing  12  per  cent,  10 
per  cent  and  8  per  cent  of  nickel,  57  per  cent  of  copper  and 
the  rest  zinc  were  found  to  endure  exceptionally  rough  usage 
without  giving  any  cause  of  complaint  on  the  ground  of  the 
silver  stripping. — Met.  and  Chem.  Eng’ing,  February. 

Fixation  of  Atmospheric  Nitrogen. — E.  Lamy  and  M.  R. 
Lamb. — A  very  full  discussion  of  the  different  processes  of 
industrial  fixation  of  atmospheric  nitrogen  in  the  form  of 
cyanamide  or  nitric  acid  and  nitrates.  The  new  French  plant 
using  the  Pauling  process  is  described  in  some  detail. — Met. 
and  Chem.  Eng’ing,  February. 

Nitric  Acid  and  Nitrates  from  Air. — J.  Zenneck. — A  trans¬ 
lation  in  abstract  of  his  recent  German  paper  giving  a  review 
of  the  different  processes  for  the  fixation  of  atmospheric  nitro¬ 
gen  by  electrical  discharges  through  air,  with  special  reference 
to  the  electrical  engineering  features  of  the  plant  of  the 
Badische  Company. — Met.  and  Chem.  Eng’ing,  February. 

Aluminum. — A  detailed  account  of  the  presentation  of  the 
Perkin  Medal  to  C.  M.  Hall ;  a  great  many  details  on  the 
invention  of  aluminum  are  given  in  speeches  of  C.  F.  McKenna, 
C.  F.  Chandler,  C.  M.  Hall  and  P.  Heroult. — Met.  and  Chem. 
Eng’ing,  February. 

Units,  Measurements  and  Instruments. 

Definition  of  Kilogram. — E.  Budde. — A  discussion  of  the 
question  whether  the  kilogram  should  be  a  unit  of  force 
(weight)  or  of  mass.  The  author  advocates  the  general  use 
of  the  system  of  Gauss,  and  in  order  to  overcome  any  diffi¬ 
culties  he  recommends  the  term  kilobar  for  the  product  of 
I  kg  mass  with  the  mean  acceleration  of  gravity. — Elek.  Zeit., 
Jan.  19. 

Measuring  the  Current  in  a  Line  During  Operation. — G. 
Dietze. — An  illustrated  description  of  various  applications  of 
a  device  (called  the  “anleger”)  by  means  of  which  it  is  possible 
to  measure  alternating  current  in  a  conductor.  The  device  is 
similar  in  form  to  tongs,  so  as  to  embrace  the  conductor  in 
which  the  current  is  to  be  measured.  The  transformer  prin¬ 
ciple  is  made  use  of.  Some  arrangements  to  prevent  danger 
are  described  and  some  details  are  given  of  the  following 
applications :  With  three-phase  generators  ammeters  are  often 
not  inserted  in  all  three  conductors.  It  may  then  happen  that 
the  conductors  without  ammeters  are  overloaded.  In  such 
cases  the  device  is  very  useful.  It  may  further  be  employed 
to  advantage  in  regulating  alternating-current  arc  lamps,  in  the 
location  of  a  burnt-out  cable,  for  a  quick  control  of  the  fuses 
after  a  heavy  short-circuit,  etc. — Elek.  Zeit.,  Jan.  12. 

Exhibition  of  Apparatus. — A  continuation  of  the  illustrated 
description  of  the  recent  exposition  of  apparatus  of  the  Lon¬ 


don  Physical  Society.  It  includes  a  Drysdale-Tinsley  vibration 
galvanometer  with  a  fixed  coil  and  moving  magnet,  the  Drys- 
dale  alternating-current  potentiometer  with  vector  diagrams 
constructed  from  read  ngs  with  this  potentiometer,  the  Drys- 
dale  non-inductive  low-resistance  shunt,  the  Wilson  spark- 
coil  apparatus  for  high-frequency  work,  recent  improvements 
by  Paul  on  precision  resistances  and  the  Drysdale  standard- 
resistance  coils.  In  the  latter  the  wire  is  of  a  special  alloy 
plated  with  nickel  and  is  mounted  on  porcelain  pillars,  while 
the  temperature  coefficient  is  only  one  or  two  millionths  of  an 
ohm  per  degree  Centigrade.  Further  descriptions  are  given 
of  the  unipivot  dynamometer  for  measuring  small  alternating 
currents  and  a  high-frequency  milliammeter  consisting  of  a 
sensitive  unipivot  millivoltmeter  and  finally  of  the  Foster 
fixed-focus  radiation  pyrometer. — Lond.  Electrician,  Jan.  20. 

Telegraphy,  Telephony  and  Signals. 

Submarine  Telephone  Cable. — An  account  of  a  continuation 
of  the  extended  discussion  of  O’Meara’s  recent  paper  on  sub¬ 
marine  cables  for  long-distance  telephone  circuits.  F.  Gill 
gave  details  of  the  experience  of  the  National  Telephone  Com¬ 
pany  with  the  Pupin  system.  On  account  of  the  post  office 
owning  the  long  lines  in  England  the  National  Telephone  Com¬ 
pany’s  loading  practice  was  confined  to  short  lines.  The  work 
was  begun  in  1906  and  it  has  now  loaded  or  is  loading  over 
2500  miles  of  circuit.  In  one  example  of  a  very  short  length 
the  line  was  three  and  one-half  miles  long,  made  up  of  20-lb. 
cable,  and  by  the  insertion  of  two  coils  the  equated  length  was 
reduced  from  3.5  to  1.9,  an  improvement  of  1.84.  This  change 
was  made  to  effect  a  desired  result,  but  was  not  necessarily 
the  best  that  could  be  done.  'By  putting  in  one  coil  on  a  short 
length  an  improvement  of,  say,  1.2  to  2  can  be  obtained,  ac¬ 
cording  to  circumstances.  D.  Sinclair,  of  the  British  Insulated 
&  Helsby  Cables  Company,  stated  that  his  company  had  made 
a  continuously  loaded  cable,  according  to  Sir  John  Gavey’s 
specification,  by  which  a  102  per  cent  improvement  was  attained 
and  tests  on  short  lengths  had  showed  that  even  better  could 
be  done.  The  company  is  now  making  another  length  of  cable 
where  the  improvement  will  be  considerably  over  too  per  cent. 
No  doubt  there  is  a  wide  field  for  the  use  of  continuously 
loaded  cables,  since  they  can  be  handled  in  the  same  way  as 
ordinary  cables,  the  only  difference  being  that  in  order  to  keep 
the  electrostatic  capacity  dowm  to  the  standard  the  cable  is  nec¬ 
essarily  larger  in  diameter.  As  regards  the  cost,  too  per  cent 
speaking  improvement  was  obtained  with,  roughly,  an  addition 
of  50  per  cent  to  the  cost  of  the  cable  itself.  This  improvement 
was  obtained  with  proportions  of  too  per  cent  copper  and 
50  per  cent  iron  by  weight.  He  was  not  prepared  to  say  at  the 
moment  whether  these  proportions  were  the  best,  but  this  point 
is  being  experimented  upon  and  probably  a  less  proportion  of 
iron  will  be  found  to  be  better.  The  annealing  of  the  iron  was 
an  extremely  important  factor.  F.  Tremain,  of  the  post  office, 
gave  data  on  loaded  and  plain  cables  without  leakage.  Re 
emphasized  that  it  is  rather  alarming  to  find  that  nearly  half 
the  total  recorded  as  the  limit  of  commercial  speech  is  ab¬ 
sorbed  in  exchanges  and  subscriber^  lines,  and  it  led  one  to 
doubt  the  wisdom  of  placing  the  long-distance  service  at  the 
disposal  of  all  local  subscribers.  W.  W.  Cook  stated  that  the 
successful  loading  of  submarine  cables  is  bound  to  have  an 
important  bearing  on  communication  between  England  and 
Ireland.  A.  Campbell  gave  some  results  of  tests  on  a  variety 
of  experimental  samples  of  telephone  cables  which  had  been 
carried  out  at  the  National  Physical  Laboratory.  The  con¬ 
dition,  of  iron  is  of  great  importance  for  its  magnetic  prop¬ 
erties.  Samples  of  thin  iron  strip  were  wound  into  rings, 
which  were  tested  magnetically  by  the  ballistic  method,  going 
down  to  very  small  values  of  H,  so  as  to  obtain  values  of  the 
permeability  corresponding  to  those  occurring  in  actual  tele¬ 
phone  cables.  In  one  case  the  annealing  raised  the  working 
permeability  from  125  to  235.  It  was  found  that  if  the  strip 
is  only  annealed  before  being  wound  on  the  benefit  of  the 
annealing  is  almost  annulled  by  the  mechanical  treatment 
(bending,  etc.)  during  winding,  but  this  is  by  no  means  an 
insuperable  difficulty  in  manufacture.  In  this  connection  he 
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has  sometimes  recommended  the  trial  of  silicon-iron  or  other 
alloys  which  have  large  initial  permeability  and  high  resistivity, 
since  every  reduction  of  energy  loss  seemed  likely  to  improve 
the  conditions.  The  discussion  is  to  be  still  further  continued. 
— I>ind.  E'.ectrician,  Jan.  20. 

Generators  of  Electric  Oscillations  for  lEireless  Telegraphy. 
— R.  Golpsch .Minx. — In  t)rder  to  produce  oscillations  of  high 
frequency  and  considerable  |X)wer  the  author  recommends  the 


Figs.  3  and  4 — Oscillators  for  Wireless  Telegraphy. 


use  of  generators  instead  of  sparks  and  arcs.  The  principle  is 
shown  in  Fig.  3  in  which  .S'  is  the  stator  and  R  the  rotor  of  a 
machine  which  is  built  like  a  three-phase  induction  motor.  ^  The 
slip-rings  of  the  rotor  are  electrically  connected  with  the  termi¬ 
nals  of  the  stator.  The  battery  li  supplies  direct  current  and 
is  protected  against  alternating  currents  by  means  of  the 
choking  coil  D.  Stator  and  rotor  are  separated  by  means  of 
condensers  C,  which  permit  the  passage  of  alternating  currents 
only.  The  direct  current  passes,  therefore,  through  the  stator 
only.  If  now  the  rotor  is  revolved  with  a  certain  angular 
speed  «,  currents  of  the  frequency  /.  corresponding  to  the  speed 
of  rotation,  are  produced  in  R.  These  currents  pass  over  C 
into  the  stator  winding  and  generate  in  it  a  rotating  field  which 
rotates  with  the  speed  «  in  space.  The  connection  between 
R  and  5  is  such  that  this  field  rotates  backward,  so  that  its 
angular  speed  relatively  to  the  rotor  is  2  <*>.  In  currents  are 
thereby  produced  of  the  frequency  of  2/,  which  pass  again  into 
the  stator  and  produce  currents  of  the  frequency  3/  and  so  on. 
This  is,  however,  not  the  form  of  machine  used  in  practice. 
The  latter  is  represented  by  Fig.  4.  The  rotor  and  stator  are 
provided  with  single-phase  windings.  The  rotor  R  is  short- 
circuited  in  itself.  In  the  stator  .S'  a  short-circuit  for  alter¬ 
nating  currents  is  provided  by  the  large  condenser  C.  If  .9  is 
excited  by  <lirect  current  from  the  battery  R,  currents  of  the 
frequency  /  are  produced  in  R.  Consider  R  as  the  primary 
and  imagine  the  alternating  field  produced  by  the  rotor  current 
to  be  resolved  into  two  flux  components  rotating  in  opposite 
directions  with  the  speed  w  relatively  to  the  motor.  One  of 
these  component  fluxes  is  stationary  in  space  and  forms  the 
rotor  reaction  acting  u|K)n  the  stator  field  produced  by  direct 
current  The  second  component  rotates  in  space  with  the 
speed  w  and  i)roduces  in  the  stator  currents  of  the  fre¬ 
quency  2  /.  riiese  currents  are  again  resolved  into  a  reaction 
component  and  an  action  component.  The  latter  produces  in  R 
currents  of  the  frequency  3/,  and  so  on.  The  difference  be¬ 
tween  the  two  arrangements  is  that  in  Fig.  4  the  currents  are 
transmitted  between  rotor  and  stator  by  induction  and  in 
i'i»t-  3  hy  conduction.  In  the  arrangement  of  Fig.  4  the  rotor 
and  stator  alternately  l)ecome  the  primary.  It  would  seem  at 
first  glance  that  this  process  would  produce  only  higher  har¬ 
monics  (that  is,  relatively  smaller  overtones)  such  as  are  pro- 
«luced  in  any  alternating-current  machine.  In  practice,  how¬ 
ever,  this  is  not  the  case  if  care  is  taken  that  the  lower  fre¬ 
quencies  which  are  not  useful  pass  through  real  short-circuits 
and  that  only  the  frequency  to  be  used  is  supplied  to  the 
antenna.  If  this  is  done  the  machine  is  a  very  efficient  trans¬ 
former  from  low  frequencies  to  higher  ones. — Eleh.  Zeit.. 
Jan.  19. 

Synlony  of  a  Quenched  Spark. — R.  C.  Gallf.tti. — The  author 
describes  experiments  on  the  syntony  obtained  with  sparks 
from  high-pressure  continuous  currents  and  considers  the 
theory  of  the  subject.  The  experiments  were  carried  out  at 
Lyons  on  the  Moutiers-Lyons  line,  transmitting  energy  on  the 


Thury  system  at  a  pressure  up  to  12/, 000  volts.  The  pressure 
used  in  the  experiments  was  34,000  volts. — Lond.  Electrician, 
Jan.  20. 

Wireless  Telegraphy.—  H.  Pcincare. — A  continuation  of  his 
highly  theoretical  paper.  The  author  discusses  in  two  different 
cases  the  problem  of  predetermining  the  wave  length  and  the 
damping  coefficient  of  an  exciter  of  given  form. — La  Lumicre 
Elec.,  Jan.  14. 

H'ircless  Telegraphy. — Grunkke. — The  author  discusses  the 
difficulties  in  receiving  messages  transmitted  by  wireless  teleg¬ 
raphy.  These  difficulties  depend  firstly  on  the  cotidition  of  the 
ear  of  the  receiving  attendant ;  secondly,  on  disturbing  external 
influtnees.  and  thirdly,  on  the  disposition  of  the  receiving  at¬ 
tendant. — Elek.  Z.e'.t.,  Jan.  19. 

Miscellaneous. 

.Magnetic  Separation. — H.  C.  Parmelee. — In  a  continuation 
of  his  serial  on  zinc-ore  dressing  in  Colorado  the  author  deals 
with  the  plant  of  the  Wilson  Mining  Company  and  describes 
the  Fairchild  magnetic  separator  applied  on  that  plant  to  com¬ 
plex  sulphide  ores. — .Met.  and  Chem.  Eng’ing,  February 
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The  Steam  F.Nca.XE.  Hy  Charles  H.  Benjamin,  M.E.,  Dr  Eng. 
Brattleboro.  Vt. :  The  Technical  Press.  332  pages,  194 
illus.  Price,  $3. 

This  little  volume  is  intended  primarily  as  a  textbook  in 
institutions  that  do  not  go  very  deeply  into  the  practice  or 
theory  of  steam-engine  design.  The  treatment  is  elementary 
throughout  and  stops  abruptly  with  the  present  state  of  .\meri- 
can  steam-engine  practice,  which,  in  some  respects,  is  about  five 
years  behind  that  of  Europe.  It  is  a  pity  that,  in  a  textbook 
intended  for  the  young  .\merican  engineer  and  bearing  the  date 
of  1909,  at  least  an  outline  of  present-day  European  practice 
should  not  be  given ;  but  the  author  has  not  seen  fit  to  take 
his  readers  any  further  than  the  American  high-speed  en¬ 
gine  using  at  best  very  mild  degrees  of  superheated  steam. 
We  learn  that  "the  efficiency  of  superheated  steam  is  slightly 
greater  than  that  of  the  saturated  steam  from  which  it  is 
derived” — and  this  at  a  time  when  the  Germans  and  French 
are  realizing  9  lb.  of  steam  per  hour  per  horse-power,  while 
the  best  that  we  can  do  with  the  same  engine  using  satu¬ 
rated  steam  is  35  lb.  Not  a  word  is  said  about  the  modern 
lift-valve  or  ventil  type  of  large  stationary  steam  engine,  uni¬ 
versal  throughout  F3urope,  nor  anything  of  the  locomobiles 
which  have  during  the  past  six  years  revolutionized  the  isolated- 
plant  situation.  The  best  results  the  author  gives  us  consist 
of  tests  dating  in  1903  and  1904  by  Professors  Ewing  and 
Jacobus,  which  are  in  no  way  remarkable  in  the  light  of  present 
everyday  European  practice.  It  would  be  a  pity  if  the  younger 
generation  were  to  run  along  in  the  same  old  rut  that  served  the 
purpose  five  years  ago.  This  will  now  give  way  before  more 
advanced  .steam  practice — provided  that  our  young  men  are 
going  to  be  taught  in  school  the  things  which  are  already 
standard  practice  abroad  and  have  been  so  since  1906.  .As  to 
the  rest  of  the  l)ook,  there  is  the  usual  discussion  of  the  Meyers 
and  other  valve  gears,  a  chapter  on  condensers,  which  is  rather 
short  to  be  of  much  practical  value:  fairly  cmnplete  chapters 
on  governors  and  flywheels,  and  a  fair  chapter  on  the  com¬ 
pound  engine,  though  one  is  apt  to  take  exception  to  such 
statements  as :  “When  the  load  varies  considerably  it  is  diffi¬ 
cult  to  regulate  the  compound  engine  so  as  to  maintain  good 
efficiency.”  The  book  as  a  whole  is  useful  for  students  of 
technical  institutions  and  high  schools,  but  hardly  adapted  for 
senior  classes  in  universities.  It  covers  the  field  of  the  steam 
engine  about  as  deeply  as  the  average  student  can  be  induced 
to  follow,  and  its  contents  are  readably  and  logically  set  forth, 
so  that  it  should  find  a  ready  use  as  an  elementary  treatise  on 
the  steam  engine. 
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The  Design  a.vp  Construction  of  Internal  Combustion  En-  dling  the  theme  with  an  eye  principally  to  the  needs  of  the 

(iiNEs.  Ily  Hugo  Giildner.  New  York:  D.  Van  Nr, strand  practical  designer.  It  tl«en  devotes  some  250  pages  to  formulas 

Company.  692  pages,  728  illus.  Price,  $ic.  for  the  design  of  the  various  parts  of  the  gas  engine,  with 

The  prominence  that  the  large  gas  engine  has  acquired  dur-  copious  illustrations,  alb.working  drawings  from  actual,  prac- 
ing  the  past  decade,  both  as  a  motive  power  for  air  blowing  lice.  The  various  materials  used  and  stresses  encountered  in 
and  as  a  prime  mover  in  the  generation  of  electricity,  has  led  all  moving  parts,  engine  lied,  frame  shafts,  journals,  etc.,  are 
one  to  expect,  sooner  or  later,  a  real  gas-engine  designer's  gone  into  and  a  thorough  treatment  given  of  the  casting  prob- 
handbook — something  different  from  the  scientific  treatise  on  ,  lems  for  large  cylinders  and  jackets.  Another  100  pages  of 
the  gas  engine  or  the  technical-school  manual  on  the  same  the  book  treats  of  gas-engine  auxiliaries,  such  as  the  various 
subject.  As  the  Germans  have  always  taken  the  lead  in  the  producers,  the  air  and  water  systems,  oiling,  etc.,  and  then 
manufacture  of  large  gas  engines  it  is  natural  that  this  book  there  follow  400  pages  devoted  to  all  modern  types  of  sta- 
should  be  from  the  pen  of  a  (ierman.  Dr.  Hugo  Giildner,  tionary  gas  engines  of  all  standard  makes.  These  have  not 
well  known  for  his  practical  work  in  the  gas-engine  field,  and  only  the  text  illustrations,  but  all  important  engines  are  repre- 
for  many  years  director  and  chief  engineer  of  the  Gas-Motoren  sented  by  complete  dimensioned  working  drawings  of  one  ex- 
Fabrik  at  .Aschaffenburg.  is  the  author  of  the  new  volume  on  ample  of  each  in  the  form  of  a  folded  insertion.  The  last  two 

the  practical  design  of  internal  combustion  engines.  chapters  of  the  book  are  devoted  to  fuels  and  a  discussion  of 

While  the  author  styles  it  a  “handbook.”  considerable  latitude  the  phenomena  of  combustion  in  a  gas  engine,  the  two  subjects 
must  be  given  to  this  designation,  as  the  volume  weighs  over  taking  about  sixty  pages.  The  appendix  is  quite  a  book  in 

5  lb.  But  full  as  it  is,  with  672  large  pages  of  practical  data  itself,  occupying  160  pages  of  small  type.  It  is  divided  into  two 

on  gas-engine  design,  the  book  contains  far  more  information  sections,  the  first  treating  more  exhaustively  of  the  theory  of 

than  even  its  size  would  indicate,  as  there  are  forty  or  fifty  the  gas  engine  than  was  possible  in  the  main  text,  and  the 

inserted  working  drawings  of  various  standard  makes  of  second  giving  a  quantity  of  details  from  practice  covering  ex- 
German,  Belgian  and  American  engines  which  give  hosts  of  I  aust  and  water-pip  ng  sizes,  oil  .systems,  governor  and  spark 
details  impossible  to  put  into  print.  All  the  illustrations  in  adjustments,  etc.  Taking  it  in  all,  the  book  will  be  of  much 
the  book  are  got  up  in  the  thorough  German  method,  giv-  value  to  those  going  ^o  gas-engine  design  as  professional 
mg  dimensions  tci'all  sectional  drawings,  so  that  each  draw-  work  and  of  great  uswas  a  reference  work  to  all  interested 
ing  is  not  only  a  practical  illustration  but  is  also  an  example  in  the  gas  engine. 
of  something  already  in  service  and  from  which  minor  details  - 

can  l)e  designed  with  some  assurance  that  they  have  already  Der  Lichtb<k;ex  als  j  Wechselstromerzeuger.  By  Willy 
been  tried  out  and  found  good.  .Another  characteristically  Wagner.  Leipzig;^.  Hirzel.  119  pages,  44  illus.  Price, 

German  feature  of  the  book  is  in  giving  an  example  in  prac-  4.50  marks.  v 

tical  figures  worked  out  after  each  subject  or  formula  treated  .A  systematic  treatise  on  the  voltaic  arc  as  a  means  of  produc- 
in  the  text.  Anyone  who  has  ever  used  book  formulas,  espe-  ing  alternating  currents.  .Advanced  mathematics  are  freely 
cially  foreign  formulas  where  many  of  the  common  constants  used.  The  method  of  arc  characteristic  curves  is  largely  em- 
are  as  apt  to  be  in  liters  or  in  centimeters  per  second  as  in  ployed.  The  ionic  theory  of  the  arc  lamp  is  developed  to  some 
English  units,  will  appreciate  having  at  least  one  example  extent  by  way  of  explaining  the  phenomena.  The  various  types 
using  the  formula  worked  out  before  him  to  serve  as  a  guide,  of  arc  lamps  used  for  this  purpose  are  defined  and  the  Simon 

The  English  translation  of  Dr.  Giildner's  work  was  under-  mathematical  theory  of  the  principal  effects  is  developed.  A 

taken  by  Professor  Diederichs,  of  Cornell.  It  differs  from  number  of  researches  recently  made  in  this  field  of  physical 
the  original  only  in  omitting  some  oi  the  historical  part  and  investigation  are  briefly  discussed.  The  book  will  be  valued 

introducing  considerable  American  practice  not  included  in  by  advanced  physics  students  desirous  of  utilizing  the  arc  as 

the  original  German  edition.  The  book  begins  with  a  short  a  source  of  alternating  currents,  as  in  high-frequency  electric 
theoretical  discussion  of  the  various  cycles  of  operation,  lian-  measurements  or  in  wireless  telephony. 


New  Apparatus  and  Appliances 

NATIONAL  CARBON  SALESMEN’S  CONVENTION  LARGE  SERIES  TUNGSTEN  STREET-LIGHTING 
AT  CLEVELAND.  LAMPS. 

The  recent  fifth  annual  salesmen’s  C(»nvention  at  Cleveland  Member  companies  of  the  National  Electtic  Lamp  .Associa- 
of  the  National  Carbon  Company  was  tlie  most  interesting  tion  have  just  placed  upojp  the  market  a*new  410-watt  series 
and  instructive  annual  meeting  thus  far  held.  Each  day  prac-  tungsten  street-lighting  _laniip’>  designed  especially  to  replace  the 
tical  demonstrations  and  tests  were  made  with  various  types  of  older  form  of  alternating-Current  inclosed-arc  lamp,  which, 
lamps  to  show  the  kind  of  service  that  various  carbons  would  with  slightly  less  watts  consumption,  it  exceeds  in  candle- 
give  in  these  different  lamps.  The  carbon  that  received  par-  power  by  about  50  per  cent.  The  new  lamp  has  a  bulb  8  in. 
ticular  attention  during  these  demonstrations  was  the  yellow'  in  diameter,  and.  being  bifilt  in  4-anip.  5.5-amp  and  6.6-amp 
flaming  carbon,  known  as  “Silvertip."  which  was  burned  in  types,  now  makes  available  a  co.nplcte  line  of  series  lamps 
practically  ^very  known  type  of  lamp  under  a  wide  variety  of  ranging  from  25  watts  to  410  watts  from  which  to  select  units 
service  conditions.  During  the  discussions  that  followed  the  for  use  on  street-lighting  circuits  in  which  the  ilium. nation 
demonstrations  the  salesmen  from  various  parts  cf  the  United  requirements  at  different  points  vary  widely.  In  the  lower 
States  told  of  the  satisfaction  this  car'oon  is  giving  in  the  field.  hemisphere  the  new  large  series  lamp  gives  420  cp,  while  its 
They  find  that  the  silver  tip  does  away  with  the  loose  end  of  distribution  in  a  horizontal  direction  is  equal  to  350  cp  Like 
the  core  wire  and  makes  a  firm  electrical  contact  in  the  holder.  all  series  lamps  for  this  class  of  service  this  lamp  is  operated 
There  are  no  broken  wires,  therefore  no  lost  carbons.  Trim-  at  a  specific  consumption  of  1.125  watts  per  candle-power.  The 
mers’  time  is  saved  and  operating  expenses  are  reduced.  The  new  410-watt  tungsten  unit  thus  provides  a  more  efficient  and 
salesmen  were  enthusiastic  in  their  prediction  about  the  r.lti-  more  powerful  incandescent-lamp  substitute  for  the  old  in¬ 
mate  universal  use  of  this  carbon  in  flaming  lamps.  closed-arc  lamp. 


the  smaller  sizes  are  provided  with  slide  rails  on  which  the 
frame  can  be  shifted  to  expose  the  rotor.  The  armature  core 
is  built  up  of  laminations  of  japanned  steel  of  good  magnetic 
characteristics.  The  laminations  are  dovetailed  in  recesses  in 
the  frame.  They  are  assembled  under  pressure  and  securely 
held  by  finger  plates  and  end  plates.  Generous  ventilating 
ducts  are  provided  in  the  core  to  maintain  uniform  low  tem¬ 
perature.  The  teeth  are  firmly  supported  at  each  end  of  the 
core  by  finger  plates.  Repairs  to  the  armature  winding  are 
very  easily  made  because  of  the  design  of  the  winding.  The 
armature  slots  are  open  and  the  coils  are  held  in  place  by 
wedges.  The  coils  are  entirely  interchangeable  and  are  com¬ 
pletely  formed  and  insulated  before  being  assembled  in  the 
core. 

The  end  bells  provided  for  the  protection  of  the  armature 
winding  and  attached  to  the  end  of  the  frame  are  of  segments 
built  up  into  circular  form  and  so  bolted  together  that  they  are 
light  and  open,  yet  rigid  and  indestructible.  The  brush-holder 
brackets,  except  in  the  larger  sizes,  are  bolted  to  the  armature 
frame,  which  makes  each  generator  complete  in  itself.  On  the 
larger  sizes,  however,  the  brush  holders  are  mounted  on  a 


ELECTRIC  TOASTER 


I  he  electric  toaster  made  by  the  Manhattan  Electrical  Supply 
Company,  of  New  York  and  Chicago,  and  illustrated  herewith 
has  adjustable  doors  for  holding  the  bread  to  be  toasted  so 
that  when  the  latter  is  placed  close  to  the  heating  units  a  crisp 
toast  is  quickly  obtained,  whereas  if  the  doors  holding  the 
bread  be  withdrawn  to  the  proper  distance  a  hard  brown  toast 


Electric  Toaster 


results.  When  the  doors  are  withdrawn  to  their  full  distance 
the  toast  remains  hot,  but  will  not  burn.  It  is  thus  apparent 
that  the  heat  is  regulated  mechanically — that  is,  the  toast  is 
placed  close  to  or  far  away  from  the  heating  element  according 
to  the  degree  of  heat  required.  The  base  of  the  toaster  is  of 
porcelain  and  the  metal  parts  of  polished  nickeled  brass.  The 
device  is  built  for  standard  lighting  circuits. 


ENGINE-TYPE  ALTERNATORS. 


•A  line  of  low-speed,  6o-cycle  engine-type  alternators  em¬ 
bodying  a  number  of  new  features  of  design  has  been  recently 
placed  on  the  market  by  the  Westinghouse  Electric  &  Manu¬ 
facturing  Company.  The  line  covers  machines  ranging  in  size 
from  50  kva  to  1100  kva,  two-phase  or  three-phase,  and  stand¬ 
ard  voltages  of  240  volts,  480  volts,  600  volts,  1200  volts  and 
2400  volts.  A  striking  characteristic  of  the  entire  line  is  the 
ability  of  the  generators  to  carry  successfully  commercial  loads 
of  low  power- factor.  The  stator  frames  are  of  such  design  as 


Fig.  3 — Brush-Holder 
Bracket  Stand. 


Fig.  2 — Adjustable  Shoe  and  Slide  Rail. 


pedestal  which  is  to  be  bolted  to  the  engine  bedplate.  At  least 
two  brushes  are  provided  for  each  collector  ring,  which  makes 
it  possible  to  adjust  any  brush  without  opening  the  field  cir¬ 
cuit. 

The  rotor  is  composed  of  a  casting  with  laminated  pole- 
pieces  bolted  on.  The  proportions  of  the  casting  are  worked 
out  with  special  reference  to  cooling  strains,  and  the  material 
used  provides  a  homogeneous  magnetic  circuit.  Edgewise- 
wound  strap  is  used  for  the  field  coils  of  the  generators.  The 
field  poles  are  so  designed  that  a  cage  damper  winding  may  be 
used  when  desired.  Such  a  winding  consists  of  a  series  of  cop¬ 
per  bars  embedded  in  the  pole-faces,  w'ith  the  ends  short- 
circuited  like  the  squirrel-cage  winding  of  an  induction  motor 
The  winding  serves  as  an  effective  damper  to  any  fluctuation 
and  thus  tends  to  prevent  hunting.  The  cage-damper  winding 
is  not  essential  to  satisfactory  operation,  however,  when  modern 
steam  engines  are  used  as  the  prime  mover.  Where  internal- 
combustion  engines  are  used  the  cage-damper  winding  is 
advisable.  The  collectors  are  of  the  spider  type,  consisting  of 
two  machined  cast-iron  rings  mounted  on  a  cast-iron  bushing 
or  hub,  from  which  they  are  carefully  insulated.  The  hub  is 
bolted  to  the  rotor  spider  casting,  so  that  the  alignment  is 
entirely  independent  of  shaft  adjustments,  .\mple  factor  of 
safety  is  allowed  throughout  the  mechanical  design  and  the 
electrical  design  is  such  that  overloads  and  low  power- factors 
do  not  interfere  with  a  service  that  is  satisfactory  in  every 
respect. 


Fig.  1 — Collector  End  of  Generator, 


to  give  great  rigidity  and  jilenty  of  freedom  for  the  end  con¬ 
nections  of  the  armature  winding.  .\t  the  same  time  the  con¬ 
struction  is  economical  of  material  and  alTords  excellent  ven¬ 
tilation.  The  frame  consists  of  a  one-piece  casting,  except  in 
sizes  of  such  diameter  that  a  split  frame  is  a  necessity  for 
shipping  reasons,  lu  such  cases  the  halves  are  bolted  firmly 
together,  making  practically  a  solid  frame  The  frames  of 
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AUTOMATIC  STARTING  PANELS  FOR  MINE  DUTY. 


Several  interesting  automatic  control  features  are  involved 
in  certain  special  direct-current  motor  starters  intended  for 
governing  motor-driven  mine  pumps  and  mine-ventilating  fans 
which  are  subjected  to  severe  voltage  conditions,  besides  the 
characteristic  dirt  and  moisture  of  underground  operation. 

The  line  pressure  in  the  average  mine  system  may  vary  be¬ 
tween  wide  limits  or  may  be  “off”  altogether  for  short  periods, 
due  to  the  severe  character  of  the  hoisting  and  haulage  loads  on 
the  generating  equipment.  In  spite  of  these  interruptions  it 
is  necessary  that  continuous  operation  be  secured  for  the 
pumping  and  ventilating  machinery,  or  at  least  that  this  ap¬ 
paratus  be  automatically  restarted  and  protected  during  each 
interruption  and  resumption  of  service.  In  many  instances 
the  working  of  the  mine  and  the  lives  of  the  miners  themselves 


the  series  m.m.f.  opposes  the  shunt  m.m.f.,  resulting  in  prac¬ 
tically  neutralizing  both  fluxes  and  avoiding  “flash-overs. 

In  the  small  sliding-contact  starter.  Fig.  i,  the  voltage  relay 
is  shown  at  the  right,  while  opposite  it  is  the  main  switch  on  the 
left,  and  in  the  center  is  the  solenoid  operating  the  face-plate 
arm.  In  the  cam-shaft  starter.  Fig.  2,  the  voltage  relay  is  in 
the  center,  the  overload  at  the  right,  and  the  main  switch  at 
the  left.  The  large  solenoid,  opposed  by  the  dashpot,  operates 
the  cam  shaft  closing  the  contact.  In  Fig.  3.  showing  the 
magnet-switch  Cutler-Hammer  starter,  the  voltage  relay,  which 
is  recognizable  near  the  center  of  the  panel,  breaks  the  circuit 
of  the  pilot  solenoid  to  its  left.  It  is  this  solenoid  which 
during  starting  completes  in  succession  the  contacts  energizing 
the  successive  resistance-step  magnet  switches. 

For  mine  service  these  starting  panels  are  covered  with 
moisture-proof  compound  to  guard  against  short  circuits,  and 


Fig.  1 — Solenoid-Operated  Slid- 
Ing-Contact  Starter  for  Motors 
up  to  15-hp. 


Fig.  2 — Solenoid-Operated  Cam-Shaft 
Starter,  with  Voltage  Relay  and  Over¬ 
load. 


Fig.  3 — Pilot-Type  Starter  with  Mag¬ 
netic-Switch  Resistance  Contacts  for 
Motors  Above  50-hp  Rating. 


depend  upon  the  continuous  operation  of  the  mine  pumps 
and  fans. 

The  starters  for  mine-motor  service  manufactured  by  the 
Cutler-Hammer  Company,  Milwaukee,  are  of  three  types, 
depending  on  the  size  of  the  motor.  For  motors  up  to  15-hp 
rating  a  sliding  contact-arm  is  used  (see  Fig.  i)  ;  from  15  to 
50-hp,  cam-opcrated  contacts,  closed  successively  by  a  single 
solenoid,  as  shown  in  Fig.  2,  are  supplied;  above  50  hp  a 
separate  magnet  switch  is  employed  to  close  each  contact  step, 
as  in  Fig.  3. 

A  feature  special  to  all  these  mine-motor  starters,  howvvcr, 
is  the  voltage  relay  which  guards  against  voltage  variations 
that  might  result  injuriously  to  the  motor,  causing  it  to  start 
suddenly  without  proper  acceleration,  or  to  flash  over.  If  the 
line  pressure  reduces  to  less  than  80  per  cent  of  normal,  this 
relay  opens,  breaking  the  circuit  of  the  accelerating  solenoid, 
and  allowing  all  of  the  starting  resistance  to  be  reinserted 
into  the  circuit.  When  the  line  voltage  again  rises  to  its 
normal  value  the  relay  picks  up  and  brings  the  motor  to  full 
speed  by  energizing  the  starting  solenoid,  which  cuts  out  the 
resistance  in  the  usual  way.  Where  a  shunt-type  motor  is 
used  with  this  type  of  starter  the  panel  is  equiped  with  a 
single-coil  overload  arranged  to  trip  the  main  switch  and  cut 
the  motor  from  the  line.  When  normal  conditions  are  again 
resumed  the  overload  drops,  allowing  the  main  switch  to  close, 
and  the  motor  is  again  accelerated  in  the  usual  way.  This 
single-coil  overload  prevents  the  tendency  of  a  shunt  motor  to 
“flash  over”  under  severe  voltage  fluctuations.  It  will  be 
evident  that  if  the  line  pressure  falls  to  a  low  value  while 
the  motor  is  running  at  a  good  speed  the  machine  may  act 
as  a  generator  and  “flash  over.”  In  a  compound-wound  motor 


after  the  connections  are  completed  the  back  of  the  entire 
board  is  sprayed  with  an  insulating  paint.  Fuses  are  avoided, 
and  the  circuit-breakers  do  not  need  to  be  manually  reset.  The 
starting  resistance  of  this  apparatus  is  designed  for  continuous 
operation  under  low-voltage  conditions,  and  is  made  moisture- 
proof  so  as  to  be  unaffected  by  atmospheric  conditions.  This 
apparatus  is  especially  arranged  for  mine  service,  but  is  recom¬ 
mended  for  any  duty  where  severe  fluctuations  are  eiKOuntered, 
SI  ch  as  on  street  railway  lines,  etc. 


HIGH-TENSION  CONDENSER-TYPE  TERMINALS. 


A  terminal  for  high-tension  apparatus  has  recently  been 
developed  by  the  Westinghouse  Electric  &  Manufacturing  Com¬ 
pany,  utilizing  a  principle  not  used  for  this  purpose  before. 
The  terminal  is  constructed  of  alternate  concentric  insulating 
and  conducting  layers,  forming  a  series  of  condensers  which 
serve  to  make  the  distribution  of  potential  stresses  in  the  insu¬ 
lating  material  uniform  and  thus  increase  dielectric  strength 
of  the  terminal.  As  a  result  a  much  smaller  terminal  can  be 
used  for  a  given  voltage  with  a  corresponding  saving  in  cost  of 
the  entire  piece  of  apparatus  and  a  gain  in  dependability  under 
conditions  of  abnormal  stresses  due  to  surges,  lightning  and 
similar  causes.  Any  terminal  passing  through  a  metal  tank 
forms  in  effect  a  curved  condenser,  the  plates  of  which  are 
the  surface  of  the  terminal  and  the  surface  of  the  hole  or  bush¬ 
ing  in  the  tank.  The,  insulation  between  the  two  is  the  dielec¬ 
tric  of  a  condenser  and  is  subject  to  all  the  conditions  affecting 
such  a  dielectric.  It  can  be  shown  that  the  static  stresses  in 
the  dielectric  of  a  curved  condenser  are  not  uniform  through- 
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out  the  thickness,  but  are  greatest  near  the  inner  surface. 
Therefore,  the  thickness  of  the  insulation  must  be  made  such 
that  the  inner  layers  will  not  be  subjected  to  dangerous 
stresses,  which  result  in  the  outer  layers  being  thicker  than 
necessary.  Looking  at  the  matter  in  another  way,  if  the  insu¬ 
lation  is  designed  for  a  certain  voltage  per  inch  of  thickness 
there  will  be  danger  of  breakdown  due  to  the  higher  stresses 
near  the  inner  surface.  For  low  voltages  the  unnecessary  thick¬ 
ness  of  insulation  is  not  important,  but  for  voltages  of  70,000 
and  over  the  ordinary  insulator  becomes  so  large  as  to  neces¬ 
sitate  an  increase  in  size  of  the  entire  apparatus.  By  inter¬ 
posing  the  metal  layers  the  difference  in  diameters  of  the  plates 
of  each  condenser  is  reduced  and  the  distribution  of  the  poten¬ 
tial  made  more  uniform,  which  results  in  a  saving  of  unneces¬ 
sary  thickness  of  insulation.  An  idea  of  the  saving  effected 
can  be  had  by  a  comparison  of  two  terminals  designed  an'i 
tested  for  200,000  volts.  An  ordinary  bulk-type  terminal  for 
this  voltage  is  about  9  ft.  in  length  and  16  in.  in  diameter,  in¬ 
cluding  insulation.  A  condenser-type  terminal  for  the  same 
voltage  is  7  ft.  in  length  and  4  in.  in  diameter,  the  volume  of 
the  former  being  eight  times  the  latter.  The  general  appear- 


assemble  a  box  of  almost  any  size  in  a  short  time.  One  of  the 
many  features  of  the  box  is  the  fact  that  universal  cut-out 
holders  which  eliminate  all  drilling  for  cut-outs  and  switches 
are  supplied  with  every  body  section.  The  new  box  also  con¬ 
tains  knockouts  for  j4-in.  conduit  evenly  spaced  on  all  sides.  It 
frequently  happens  that  boxes  already  installed  must  be  en¬ 
larged,  and  while  formerly  it  was  necessary  to  tear  out  and 


Fig.  1 — Sectional  Box  Assembled. 


throw'  away  the  old  box  and  substitute  a  new  one  of  the 
required  size,  now  where  a  box  such  as  that  shown  is  used  it 
will  be  necessary  only  to  remove  a  few  screws  and  add  one  or 
more  sections  as  the  work  may  require.  The  sectional  principle 
has  another  advantage.  It  is  often  found  necessary  to  use  large 
conduits  and  the  drilling  of  the  holes  has  been  very  difficult  to 
accomplish  in  boxes  already  made  up,  as  few  shops  have  drills 
suitable  for  the  work.  This  required  having  the  boxes  made 
to  order,  which,  of  course,  added  to  the  cost  and  delayed  the 
work.  With  the  box  shown  it  is  only  necessary  to  take  a  sec¬ 
tion  to  the  nearest  drill  press,  as  the  parts  will  easily  slip  under 
the  smallest  drill  made.  When  assembled  by  means  of  a  few 
stove  bolts  the  boxes  present  a  very  substantial  and  neat 
appearance.  The  construction  is  well  illustrated  by  the  engrav¬ 
ings.  The  cover  extends  over  the  edges  of  the  body  of  the 
box  J4  >n.,  allowing  the  box  to  be  used  on  the  cheaper  grade 
of  work  requiring  flush  boxes,  as  well  as  for  surface  work. 
The  fact  that  the  covers  can  be  applied  at  any  time  permits  the 
installation  of  the  bodies  when  the  rough  work  is  being  done, 
and  where  wooden  doors  and  trims  are  required  the  covers  need 

ance  of  a  condenser-type  terminal  is  shown  in  Fig.  i.  It  is  con¬ 
structed  by  winding  the  successive  layers  on  a  central  outlet  'BiBBHBliiiHBHBBHH 

tube. 

The  insulating  layers  cc.nsist  of  a  special  grade  of  paper 
wound  under  pressure  and  cemented  and  pressed  together 
into  a  solid  mass  without  weak  spots.  On  each  thickness 
insulation  is  wound  a  layer  of  metal  foil.  The  layers  so 
finished  that  each  is  shorter  than  the  one  beneath  it,  thrs 
tapering  the  terminal  and  providing  a  creeping  surface  between 

conducting  layers.  The  creeping  surfaces  on  the  end  H  m 

into  the  are  naturally  larger  than  those  H 

A  heavy 

the  the  to  as  a 

the  tank.  Fig.  2  shows  a  6o,ooo-voIt  circuit-breaker 
equipped  with  condenser-type  terminals.  The  Westinghousc  ' 

Electric  &  Manufacturing  Company  supplies  these  terminal; 
with  all  high-voltage  transformers,  circuit-breakers,  electro 
static  voltmeters  and  similar  apparatus. 

not  be  used  at  all.  The  sections  are  stamped  and  drawn  on 
'  heavy  dies  from  sheet  steel  and  absolute  accuracy  and  uni¬ 

formity  are  thereby  assured.  The  boxes  are  made  in  three 
widths,  9  in.,  12  in.  and  16  in.,  which  experience  has  shown  to 
The  Columbia  Metal  Box  Company,  New  York,  has  brought  be  the  most  practical  sizes.  There  are  a  body  section,  cover  sec- 

out  a  new  sectional  cut-out  box  which  will  enable  a  jobber  or  tion,  end  section  and  connecting-strip  section  and  cover-con- 

contractor  by  means  of  a  small  assortment  of  sectional  units  to  necting  strip.  .All  parts  are  interchangeable  and  are  packed  in 


Flg«.  1  and  2 — Condenser-Type  Terminals. 


■Parts  of  Sectional  Box. 


SECTIONAL  CUT-OUT  BOXES, 


shown  above.  The  diaphragm-actuated  pilot  switch  is  not 
shown  on  the  panel,  but  mounted  at  a  distant  point,  and  is  used 
to  actuate  the  relay.  In  use  the  resistance  arm  will  seek  a  point 
which  will  provide  sufficient  speed  to  maintain  a  desired 
vacuum.  If  there  is  no  use  for  the  vacuum  the  resistance  arm 
will  move  to  the  lowest  point  and  the  main  line  switch  will 
automatically  open,  stopping  the  motor.  It  will  remain  stopped 
until  the  vacuum  falls  below  a  predetermined  point,  when  the 
motor  will  start  again  and  restore  the  vacuum  and  then  shut 
off.  In  this  way  the  use  of  the  motor  will  be  limited  to  the 
least  amount  necessary  and  the  amount  of  energy  consumed  by 
the  motor  will  be  the  least  amount  possible  to  maintain  the 
vacuum.  In  Fig.  i  the  solenoid  type  of  control  is  shown.  In 
the  center  of  the  panel  is  the  diaphragm-pilot  vacuum-regulating 
switch  which  is  used  in  connection  with  the  relay  shown  at  the 


different  purpose.  This  device  is  a  motor-driven  speed-regulat¬ 
ing  printing-press  controller  for  use  in  connection  with  large 
motors  operating  printing  presses.  There  are  several  stations 
from  which  it  is  possible  to  start  and  stop  the  motor  to  increase 
or  decrease  the  speed  of  the  motor  and  to  lock  it.  Through  an 
ingenious  mechanism  the  locking  lever  when  turned  to  the  right 
absolutely  prevents  the  starting  of  the  motor  from  any  point, 
and  when  thrown  to  the  left  places  the  resistance  in  series  with 
the  armature  and  a  bridge  on  the  armature,  so  as  to  provide  the 
very  slow  speeds  necessary  in  making  up  the  forms.  The  illus¬ 
tration  shows  an  equipment  recently  installed  in  the  Passaic 
Daily  Herald  plant  in  connection  with  a  large  Goss  press.  In 
the  upper  left-hand  corner  is  shown  a  main  line  magnet  switch 
with  dynamic  brake  contacts  arranged  to  close  when  the  switch 
opens,  thus  causing  the  motor  to  act  as  a  generator  and  quickly 


t-iy.  3 — Motor-Driven  Speed- Regulat¬ 
ing  Printing-Press  Controller. 


Pig.  2 — Solenoid-Type  Automatic  Speed  Con¬ 
troller. 
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extreme  right  center  of  the  panel.  This  relay  performs  the 
same  functions  as  the  motor-driven  type  of  controller  above  de¬ 
scribed.  If  the  vacuum  falls  below  the  desired  point  the  pilot 
switch  in  connection  with  the  relay  and  solenoid  will  pull  the 
resistance  arm  up  against  the  resistance  of  a  dash-pot  until  the 
vacuum  is  restored  to  its  normal  amount,  when  the  relay  will 
de-energize  the  solenoid  and  the  arm  will  hold  at  that  point 
unless  the  vacuum  increases  beyond  the  desired  amount,  in 
which  case  the  action  of  the  relay  and  magnet  will  cause  the 
arm  to  fall  at  a  speed  regulated  by  the  dash-pot.  If  the  vacuum 
still  continues  above  the  normal  amount  and  the  resistance  arm 
reaches  its  lower  position,  it  will  automatically  open  the  main 
line  switch  shown  at  the  extreme  right  of  the  panel,  thus 
stopping  the  motor  and  cutting  off  completely  the  waste  of 
current.  This  device  was  especially  constructed  for  the  Con- 
nersville  Blower  Company,  Connersville,  Ind.,  for  use  in  the 
Cuyahoga  County  Court  House,  Cuyahoga,  Ohio,  and  included 
not  only  the  controller,  but  an  amp-meter  main  line  switch, 
fuses  and  circuit-breaker.  Motors  having  a  speed  control  by 
variation  in  field  resistance  through  a  range  of  about  three- 
fourths  of  their  maximum  speed  are  best  suited  for  use  in  such 
equipments.  This  type  of  motor  is  recommended  when  the 
highest  efficiency  is  desired.  In  Fig.  3  is  shown  a  controller 
similar  in  many  respects  to  the  motor-driven  vacuum  regula¬ 
tor  first  above  described,  but  which  is  used  for  an  entirely 


heavy  cardboard  cartons,  and  as  a  great  many  sections  can  be 
packed  in  a  very  smalt  space  it  enables  a  jobber  or  contractor 
to  carry  a  large  assortment  of  sizes  in  a  minimum  space  The 
boxes  have  been  approved  by  the  Underwriters 


AUTOMATIC  SPEED  CONTROLLERS  FOR  MOTORS. 


The  illustrations  herewith  show  developments  in  automatic 
controlling  devices  for  the  regulation  of  the  speed  of  motors 
operating  vacuum  cleaner  systems.  These  devices  both  perform 
the  same  function.  One,  however,  is  of  the  motor-driven  type 
and  the  other  of  the  solenoid  type. 

The  motor-driven  type,  shown  in  Fig.  2,  which  illustrates  one 
■of  two  30-hp  equipments  supplied  to  the  Vacuum  Cleaner  Com¬ 
pany  for  the  Pennsylvania  State  Capitol  at  Harrisburg,  Pa., 
has  a  resistance  arm  moving  over  several  steps  of  both  field 
and  armature  resistance.  The  arm  is  pulled  one  way  or  the 
other  by  the  two  revolving  magnets  shown  in  the  center  of  the 
panel.  These  magnets  are  driven  through  a  worm-gear  reduc¬ 
tion  by  a  small  belt  from  the  motor  shaft.  There  is  a  retaining 
magnet  which  will  hold  the  arm  in  any  position  as  long  as  the 
main  line  switch  is  closed  and  the  vacuum  is  at  the  desired 
point.  The  main  line  switch,  shown  in  the  lower  right-hand 
corner  of  the  panel,  is  actuated  by  the  pilot  switch  and  relay 


Fig.  1 — Motor- Driven  Automatic 

Speed  Controller. 


use  in  the  same  sense  as  any  of  the  well-known  forms  of  port¬ 
able  testing  meters.  Each  meter  is  provided  with  two  measur¬ 
ing  elements  which  may  be  separately  energized  or  may  be  con¬ 
nected  in  series  or  parallel  for  use  on  two-wire  direct-current 
or  single-phase  alternating.  The  moving  element  consists  of 
a  simple  metal  disk  rigidly  attached  to  a  shaft  carrying  the 
recording-pen  mounting  and  control  springs.  The  moving 


come  to  a  standstill.  In  the  upper  right-hand  corner  of  the 
panel  is  shown  a  similar  switch,  which  in  its  normal  position 
fixes  the  resistance  in  series  with  the  armature,  but  when  closed 
by  a  magnetically  operated  means  opens  this  circuit  and  at  the 
same  time  operates  the  bridge  on  the  armature  of  the  motor. 
The  motor-driven  resistance  arm  moves  over  several  steps 
of  armature  resistance  and  a  similar  number  of  steps  of 
field  resistance,  thus  providing  the  necessary  range  in  speed 
regulation,  the  resistance  being  so  proportioned  that  when 
the  press  is  run  at  normal  speed  there  is  no  resistance  in 
any  of  the  circuits,  .\bility  to  increase  the  speed  about  i8 
per  cent  is  provided  by  the  insertion  of  field  resistance.  This 
produces  the  maximum  speed  of  the  press  The  controlling  sta¬ 
tions  are  all  wired  in  multiple  and  any  number  may  be  used. 
The  manufacturer  of  this  controller  claims  that  by  reason  of 
the  method  of  movement  of  the  resistance  arm  there  is  no 
injurious  arcing  to  the  contacts  and  that  the  tubular,  sand- 
packed  resistance  which  is  furnished  is  especially  useful  in  the 
pressroom  of  a  printing  office  where  the  liability  of  ignition  of 
cleaning  fiuids  is  great,  inasmuch  as  this  form  of  resistance 
completely  incloses  the  conductors,  which  are  subjected  at  times 
to  high  temperatures.  The  controllers  are  manufactured  by 
the  Automatic  Switch  Company,  Xew’  York. 


GRAPHIC  RECORDING  METERS. 


A  new  type  of  graphic  recording  meter  has  been  developed  by 
Mr.  R.  C.  Lamphier,  of  the  Sangamo  Electric  Company,  of 
Springfield,  Ill.,  and  Mr.  H.  VV.  Young,  of  Chicago,  several 
different  forms  of  which  are  manufactured,  as  follows:  Shunt 
type,  two-wire  and  three-wire  direct-current  ammeters  and 
wattmeters ;  series  or  transformer  type,  two-wire  or  three-wire, 
single-phase  wattmeters;  series  or  transformer  type,  two-pbase 
or  three-phase  wattmeters  for  use  on  three-wire  or  four-wire, 
two-phase  or  three-phase  circuits.  In  each  type  the  record  is 
made  on  a  paper  chart  ruled  with  rectangular  co-ord'.nates  and 
driven  by  clockwork  mechanism.  I'he  movement  of  the 
recording  pen  across  the  chart  is  proportional  to  the  quantity 
measured  and  the  speed  of  the  record  chart  as  controlled  by  a 
driving  clock.  The  switchboard  or  permanent  mounting  form 
is  shown  in  Fig.  i.  The  measuring  element  consists  of  two 
mercury-floated  motor  elements  so  located  as  to  actuate  a  com¬ 
mon  indicator  to  which  is  attached  a  recording  pen  which  traces 
a  line  or  curve  on  the  moving  chart.  The  principle  employed 
is  the  same  in  all  forms,  the  only  difference  being  in  the  type 
of  winding  or  magnets  employed.  The  retaining  case  is  of 


Fig.  2 — Portable  Type  of  Graphic  Recording  Meter. 


disk  is  floated  in  a  mercury  chamber  which  not  only  serves  as 
a  conducting  medium  for  the  electricity  to  be  measured,  but 
also  by  the  damping  action  of  the  disk  passing  through  the 
mercury  renders  the  meter  indications  highly  aperiodic  or  dead 
beat.  Surrounding  the  moving  disk  is  a  magnetic  field  gen¬ 
erated  by  electromagnets  in  the  alternating-current  meters  and 
direct-current  wattmeters,  the  latter  being  operated  from 
shunts.  Permanent  magnets  are  employed  in  the  direct-current 
ammeters.  The  magnetic  field  of  the  fixed  elements  is  in 
such  relative  position  to  the  moving  system  or  armature  that 
it  cuts  or  passes  through  the  armature  field  and  tends  to  rotate 
the  moving  system.  This  rotative  movement  causes  the  record¬ 
ing  pen  to  move  across  the  chart  against  the  restraining  force 
of  the  control  springs,  which  tend  to  return  the  pen  to  zero 
position.  The  turning  force  of  the  mercury-floated  moving  ele¬ 
ments  is  thus  balanced  against  the  restraining  or  coercive  force 
of  the  control  springs  and  their  point  of  balance  or  equilibrium 
is  a  measure  of  the  current  flowing  in  the  measuring  coils. 
The  recording  pen  is  so  constructed  and  formed  as  to  provide 
an  ink  reservoir  of  sufficient  capacity  for  several  days’  use. 
The  pen  point  is  composed  of  a  special  metal  alloy  insuring 
a  clear-cut  line  without  blurs  or  blots.  The  clock  is  a  standard, 
accurate  timepiece,  the  function  of  which  is  to  drive  the  record 
paper  under  the  recording  pen  at  a  uniform  predetermined 
rate,  synchronous  with  the  time  markings  on  the  record  paper. 
The  eight-day,  hand-wound  type  has  been  adopted  as  standard 
and  the  driving  springs  are  of  such  size  and  strength  that  the 
clock  mechanism  is  under  a  strong  uniform  force  giving  a 
powerful  torque  and  insuring  a  positive  feed  to  the  record 
paper.  The  record  paper  is  graduated  longitudinally  in  a  set 
of  parallel  lines  representing  the  meter  calibration,  the  spacing 
being  uniform  with  the  various  capacities,  but  of  different 
values.  At  right  angles  to  the  calibration  lines  are  parallel 
metal  with  open-glass  front  and  sides,  thus  harmonizing  with  the  lines  representing  hours,  varying  in  distance  from  each  other 
other  switchboard  fittings.  In  addition  to  the  recording  fea-  with  the  particular  rate  of  speed  for  which  the  record  paper  is 
ture  each  meter  is  provided  with  an  indicating  scale,  thus  ren-  marked.  The  rectangular  co-ordinates  allow  a  record  to  be  easily 
dering  unnecessary  the  use  of  indicating  ammeters  or  watt-  interpolated,  and  in  wattmeters  the  record  can  readily  be  total- 
meters.  The  various  parts  are  finished  in  dull  black  or  marine,  ized  by  means  of  a  planimeter.  The  driving  force  of  the  clock 
bringing  into  strong  contrast  the  indicating  scale  and  record  is  transmitted  to  the  paper  roll  through  a  suitable  gear  and 
chart.  The  portable  type,  illustrated  in  Fig.  2.  is  intended  for  pinion,  and  3  in.  per  hour  has  been  adopted  as  the  standard 


Fig.  1 — Graphic  Recording  Switchboard  Meter. 
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rate  of  feed.  The  use  of  mercury  suspension  in  a  non- 
spillable  chamber  has  the  advantage  of  enabling  meters  to  be 
shipped  and  installed  without  the  necessity  of  making  adjust¬ 
ments,  as  it  is  simply  necessary  to  fill  the  pen  and  start  the 
driving  clock.  The  absence  of  bearing  or  jewel  trouble,  com¬ 
bined  with  the  simplicity  of  installation,  is  another  feature  of 
importance.  As  the  meters  are  of  the  direct-deflection  type 
the  use  of  relays,  control  magnets,  contacts,  etc.,  with  their 
attendant  troubles,  is  entirely  avoided.  The  area  of  the  mov¬ 
ing  system  is  so  proportioned  to  the  mercury-chamber  area 
that  the  recording  pen  will  not  overshoot  or  under-register, 
insuring  an  accurate  record  on  rapid  load  fluctuations. 


Fig.  1 — Side  View  and  Cross-Section  of  Eiectrically  Operated  Rock  Driii. 


is  employed.  I'he  speed  ratio  is  5  to  i  ;  a  cons  derable  range 
in  speed  is  obtained  by  means  of  a  series-connected  rheostat. 

The  drill  equipment  exhibits  two  important  characteristics 
which  differentiate  it  from  compressed-air  drills  and  otlier 
electric  drills.  When  the  drill  steel  sticks  in  the  rock  the  re¬ 
ciprocating  mechanism  does  not  come  to  rest  as  would  be  the 
case  with  a  compressed-air  drill,  and  yet  the  electric  circuits 


less  when  the  drill  is  stuck  than  when  it  moves  in  the  hole. 

It  is  claimed  that  the  4-hp  electric  equipment  can  readily  ac¬ 
complish  as  much  drilling  as  a  compressed-air  equipment  re¬ 
quiring  from  15  hp  to  20  hp.  The  type  of  drill  here  described 
has  been  in  service  for  one  year  and  is  now  being  placed  on  the 
market  by  the  Dulles- Baldwni  Electric  Drill  Company,  115 
Broadw’ay,  Xew  York. 


ELECTRIC  ROCK  DRILL. 


One  conspicuous  exception  to  the  very  general  use  of  elec¬ 
tricity  has  been  in  the  e.xcavation  of  rock.  The  combination  of 
the  ruggedness  of  the  air  or  steam  drill  with  the  high  efficiency, 
flexibility  and  economy  of  electricity  has  long  been  sought 
after,  and,  despite  many  failures,  a  firm  conviction  that  it 
w^ould  some  day  be  realized  has  been  generally  held.  This 
much-desired  combination  is  claimed  by  the  manufacturers  of 
the  drill  shown  in  the  accompanying  illustrations. 

This  drill  does  not  differ  materially  in  its  operating  charac¬ 
teristics  from  a  reciprocating  drill  of  the  compressed-air  type. 
The  medium  which  transmits  the  energy  from  the  motor  to 
the  plunger  is  air  under  pressure,  so  that  the  mechanism  is 
always  protected  from  shocks  received  by  the  plunger.  This 
air  is  not  exhausted  into  the  atmosphere,  but  is  retained  to 
act  continuously  as  a  cushion  between  the  piston  of  the  plunger 
and  the  motor-driven  reciprocating  cylinder  in  which  it 
nperates.  This  cylinder  is  connected  to  the  motor  through 
gearing  and  makes  about  500  strokes  per  minute.  Flexibly 
connected  to  this  cylinder  through  a  compressible  air  cushion 
at  each  end  is  the  head  of  the  piston,  which,  therefore,  makes 
an  equal  number  of  strokes  per  minute.  It  will  be  seen, 
therefore,  that,  mechanically  considered,  the  equipment  dif¬ 
fers  from  the  air  drill  in  that  the  cylinder  in  which  the  air 
acts  upon  the  piston  is  movable  rather  than  stationary  and  the 
compressed  air  is  retained  rather  than  allowed  to  escape  after 
having  performed  its  work  at  the  end  of  each  stroke. 

The  mechanical  details  of  the  plunger  are  similar  to  those  of 
the  compressed-air  drill  The  electrical  details  of  the  drill 


correspond  accurately  to  standard  practice,  no  special  electrical 
equipment  of  any  kind  being  required.  A  completely  inclosed 
motor  of  either  the  series-wound  direct-current  or  induction 
alternating-current  type,  rated  at  4  hp,  drives  the  reciprocat¬ 
ing  cylinder  mechanism  through  gearing  and  crankshaft.  The 
gearing  is  fully  protected,  while  the  crankshaft  and  connect¬ 
ing-rod  are  so  inclosed  that  the  splash  system  of  lubrication 


Fig.  2 — Electrically  Operated  Rock  Drill. 


are  not  overloaded  as  would  be  the  case  with  a  positively 
driven  plunger.  The  reciprocating  cylinder  continues  in  motion, 
compressing  and  rarefying  air,  thereby  delivering  cushioned 
blows  to  the  piston  head.  By  proper  adjustment  of  the  recipro¬ 
cating  mechanism  relative  to  the  piston  the  blows  can  be 
directed  to  the  under  side  of  the  head,  thereby  releasing  the 
steel  without  resort  to  the  ordinary  hand  tools  for  striking  it. 
The  energy  expended  during  compression  is  largely  returned 
during  the  expansion,  so  that  the  load  on  the  motor  is  actually 
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Thb  Wbbk  ih  Trade. 

Actual  distributive  trade  is  still  very  quiet,  and  busi¬ 
ness  expansion  comes  slowly.  It  is  undeniable,  however, 
that  throughout  commercial  circles  the  feeling  of  opti¬ 
mism  as  to  the  future  outlook  is  more  pronounced  than  in  any 
previous  week  this  year.  This  may  be  the  result  of  the 
improvement  in  the  stock  market  and  the  confidence  that  there 
is  a  large  amount  of  surplus  money  in  the  country  ready  to 
be  invested  in  gilt-edge  lx)nds.  For  many  months  last  year 
big  business  enterprises  were  held  up  on  account  of  inability 
to  place  bonds  satisfactorily.  This  seems  to  be  no  longer 
the  case.  It  is  probable,  therefore,  that  considerable  develop¬ 
ments 'for  which  plans  have  been  long  matured  may  now  be 
commenced.  Wholesale  trade  during  the  past  week  can  hardly 
be  classed  as  better  than  fair.  In  numerous  sections  of  the 
country,  outside  of  the  South,  reports  continue  to  be  received 
that  buyers  are  extremely  conservative.  The  Western  agricul¬ 
tural  section  is  sending  in  a  considerable  volume  of  orders  for 
those  wares  which  farmers  particularly  need.  There  has  been 
a  little  revival  in  the  iron  and  steel  industry  in  the  way  of 
orders  for  rails  and  structural  material.  Pig  iron,  however, 
shows  no  particular  improvement.  The  New  York  Central 
order  the  placing  of  which  was  referred  to  last  week  was  the 
last  large  rail  order  recently  received,  but  numerous  railroads 
are  buying  small  quantities,  mainly  for  repair  work,  and  the 
traction  companies  in  many  parts  of  the  country  are  ordering 
light  rails.  A  leading  official  of  the  United  States  Steel  Cor¬ 
poration  is  authority  for  the  statement  that  new  orders  during 
January  averaged  30,000  tons  a  day,  which  was  considerably 
better  than  the  orders  received  during  the  previous  quarter 
Collections  were  generally  reported  as  slow,  although  in  a 
few  centers,  especially  in  the  South  and  Southwest,  they  are 
regarded  as  fair.  Business  failures  for  the  week  which  ended 
Feb.  2,  as  reported  by  Bradstreet’s,  were  290  as  against  345 
the  previous  week,  232  in  the  same  week  of  1910,  286  in  190Q. 
272  in  1908  and  198  in  1907. 


The  Copper  Market. 


Sales  of  copper  during  the  past  week  in  the  New  York 
market — according  to  reports  given  out  by  selling  agencies 
— amounted  to  approximately  30,000,000  lb.  The  majority 
of  this  copper  was  deliverable  within  the  next  ninety  days.  It 
is  believed  that  the  bulk  of  this  metal  was  taken  by  domestic 
consumers,  and  that  foreign  speculators  bought  very  little.  If 
it  is  really  true  that  there  have  been  any  such  sales,  and  that 


Standard  Copper.  Bid. 

Spot  .  12.00 

February  .  12.00 

March  .  12.00 

April  .  12.00 

May  .  12.00 


The  London  market  Feh.  6  was  as  follows: 


,  Settling 

Asked.  Price. 

12.20  .... 

12.20  12.10 

12.20  12.10 

12.20  12.10 

12.30  12.10 


Standard  copper,  spot . 

Standard  copper,  futures . 

Extreme  fluctuations  for  this  year: 

Standard  . 

London,  spot . 

London,  futures . 

Best  selected . 


Noon  Closing. 

£  8  d  £  s  d 

55  6  3  55  11  3 

56  2  6  56  7  6 

Highest.  l.owest. 

12.30c  ii.87yic 

£56  15  o  £53  15  o 

57  12  6  54  10  o 

60  5  o  38  10  o 


the  metal  has  gone  really  to  consumers,  it  has  been  the 
direct  result  of  the  shading  in  prices.  It  is  claimed  that 
practically  all  of  the  electrolytic  copper  that  was  on  the  market 
below  12J/2  cents  during  the  week  was  taken  up.  While  prices 
have  not  been  nominally  advanced,  sales  are  not  now  being 
made  below  12^  and  12 cents.  The  developments  in  the 
copper  market  during  January  did  not  improve  the  statistical 
position  in  any  very  material  way.  The  production  continued 
at  as  high  a  rate  as  prevailed  in  the  fall,  and  while  sales  figures, 
as  reported  by  the  Copper  Producers’  Association,  show  larger 
takings,  the  condition  of  business  did  not  indicate  that  the 
actual  consumption  of  copper  was  up  to  the  same  month  last 
year.  The  result  of  this  condition  is,  of  course,  simply  a 
shifting  of  stocks.  The  visible  supply  of  copper  in  Europe 
is  reported  as  a  little  in  excess  of  235,000,000  lb.,  but  in  this 
report  no  account  is  taken  of  the  copper  in  .stock  that  is 
represented  by  standard  warrants.  The  market  at  the  present 


moment  is  awaiting  the  next  report  of  the  Copper  Producers' 
Association.  Imports  during  January  were  record-breaking, 
and  the  prospect  is  that  they  will  continue  to  be  very  heavy 
during  February.  Neither  is  there  any  reason  to  believe  that 
the  daily  production  of  the  domestic  mines  will  be  reduced. 
In  fact,  it  is  beginning  to  be  considered  that  the  agreement 
among  producers  to  curtail  has  been  ineffectual,  and  as  it 
expires  by  limitation  June  i  there  is  little  to  be  hoped  for  it. 
Exports  of  copper  for  the  present  month,  up  to  and  including 
Feb.  6,  were  5874  tons.  The  daily  call  on  the  Metal  Exchange 
Feb.  6  quoted  standard  copper  as-|fer  the  accompanying  table 


INDUSTRIAL  AND  COM^pRCIAL  NOTES. 

Pennsylvania  Railroad  Buys  Electric  Locomotives. — 

The  Westinghouse  Electric  &  M^ufacturing  Company  has 
received  an  order  from  the  Penn^lvania  Railroad  Company 
for  nine  more  electric  locomotivlre,  aggregating  36,000  hp. 
These  locomotives  are  exact  duplicates  of  the  twenty-four  that 
were  originally  built  by  the  Westinghouse  company  for  the 
New  York  tunnel  service.  They  are  run  in  pairs,  each  loco¬ 
motive  representing  4000  hp.  Work  on  this  new  order  has 
already  been  started  at  the  East  Pittsburgh  shops  of  the  West¬ 
inghouse  company  and  will  be  carried  forward  with  dispatch 
It  is  expected  that  delivery  will  be  made  before  summer,  as 
all  of  the  drawings  and  patterns  are  ready  for  use.  The  frames 
and  running  gear  are  to  be  built  at  the  Juniata  shops  of  the 
Pennsylvania  Company,  and  the  brake  equipment  is  to  be 
supplied  by  the  Westinghouse  Air  Brake  Company.  They  will 
all  be  used  in  the  New  York  terminal. 

Beach  Storage-Battery  Car. — The  large  storage-battery 
car  made  by  the  Beach  Car  Company,  which  was  described  in 
our  issue  of  Oct.  27,  1910,  has  since  that  time  been  in  regular 
service  on  the  Watchung  branch  of  the  Erie  Railroad.  It  is 
reported  that  the  operation  has  been  extremely  successful.  The 
regular  steam  train  was  taken  off  this  line  in  favor  of  the 
Beach  car,  and  it  is  claimed  that  the  latter  takes  care  of  all  of 
the  traffic  at  an  expenditure  of  15  cents  per  car-mile,  as  against 
$1.14  per  car-mile  for  the  steam  train.  The  Beach  car  is  also 
being  operated  in  Washington.  Many  new  cars  are  under  con¬ 
struction  for  the  Stockton  (Cal.)  Street  Railway  Company,  the 
Ontario  West  Shore  Railroad  Company  of  Canada,  the  Phila¬ 
delphia  Rapid  Transit  Company  and  the  Sanford  (Fla.l 
Railway  Company. 

Hall  Signal  Company. — The  officials  of  the  Hall  Signal 
Company  say  that  business  is  excellent  and  that  the  plants  of 
the  concern  are  now  operating  almost  at  full  capacity.  Early 
in  the  fall  the  outlook  was  not  so  bright,  and  the  company  had 
begun  to  cut  down  in  operations.  Beginning  with  December 
business  suddenly  picked  up  and  since  that  time  has  been  larger 
than  was  expected.  At  the  present  time  there  are  a  good  many 
inquiries  for  large  installations  of  railroad  equipment,  and  sev¬ 
eral  orders  of  fair  size  have  recently  been  placed.  The  majority 
of  the  business  within  the  past  few  months,  however,  has  been 
in  small  orders.  The  question  of  the  resumption  of  dividends 
has  not  been  considered  as  yet,  as  the  management  has  adopted 
the  policy  of  putting  a  large  portion  of  its  earnings  into  im 
provements  and  betterments. 

Cable  Merger  Held  Up. — At  the  annual  meeting  of  the 
.\nglo- American  Telegraph  Company  in  London  last  week  it 
was  admitted  that  there  were  difficulties  in  the  way  of  con¬ 
cluding  the  provisional  agreement  with  the  Western  Union 
Telegraph  Company.  F.  A.  Beaven,  who  presided  at  the  meet 
ing,  said  that  negotiations  were  still  being  carried  on,  but  he 
was  not  at  all  certain  that  the  original  plan  could  be  carried 
He  also  said  that  no  agreement  would  be  consummated  without 
the  consent  of  the  shareholders  of  the  Anglo-American  Com¬ 
pany. 

New  York  Central’s  Electric  Extension. — Beginning  Feb 
2  the  local  trains  on  the  Hudson  River  division  of  the  New 
York  Central  were  electrically  operated  as  far  as  Hastings 
instead  of  Yonkers.  This  adds  about  two  and  one-half  miles  to 
the  electric  zone  on  this  division.  The  use  of  electricity  short¬ 
ens  the  running  time  between  the  Grand  Central  Station  and 
Hastings  by  over  two  minutes. 
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Minneapolis  General  Electric  Company. — The  Minneapolis 
General  Electric  Company  has  announced  that  by  securing  al! 
the  available  water-power  sites  on  the  Mississippi  and  St. 
Croix  Rivers  within  a  practical  distance  of  the  twin  cities  it  is 
in  a  position  to  furnish  Minneapolis  and  St.  Paul  with  suffi¬ 
cient  energy  to  meet  their  industrial  needs  for  many  years 
to  come.  Among  the  properties  recently  secured  by  the  com¬ 
pany  are  sites  near  St.  Croix  Falls.  Wis.,  and  near  Clear¬ 
water  and  Monticello,  Minn.  It  is  stated  that  a  dam  and 
power  plant  to  generate  25,000  hp  is  to  be  erected  at  St.  Croix 
Falls  in  the  near  future.  This  plant  will  be  a  duplicate  of 
the  Taylor’s  Falls  (Minn.)  plant.  A.  W.  Leonard,  manager 
of  the  General  Electric  Company,  also  announces  that  a  new 
steam  station  replacing  the  one  recently  burned  is  to  be  erected 
in  Minneapolis  costing  a  large  sum ;  a  new  substation,  costing 
$500,000,  is  to  be  built  within  the  same  city  and  the  com¬ 
pany’s  offices  are  to  be  enlarged  and  improved  at  a  cost  of 
$35,000.  Stone  &  Webster,  of  Boston,  are  the  operators  of  the 
Minneapolis  General  Electric. 

United  Metals  Selling  Company. — It  has  been  reported  in 
financial  circles  that  the  United  Metals  Selling  Company,  which 
has  since  1900  handled  the  copper  output  of  the  Amalgamated 
Copper  Company,  will  be  absorbed  by  the  Anaconda  Copper 
Mining  Company.  This  company  is  the  operating  concern  of 
the  Amalgamated.  None  of  the  officers  of  the  big  copper  com¬ 
bine  would  either  deny  or  confirm  the  reported  change  in  con¬ 
trol.  The  United  Metals  Selling  Company  has  a  capital  of 
only  $5,000,000,  and  is  controlled  at  present  by  Amalgamated 
and  Lewisohn  interests.  It  has  paid  dividends  of  from  10  per 
cent  to  30  per  cent  a  year,  and  until  a  year  ago,  when  the  Ameri¬ 
can  Smelting  &  Refining  Company,  controlled  by  the  Guggen- 
heims,  withdrew  its  metal-selling  business  from  the  United, 
that  company  marketed  all  but  a  small  portion  of  the  copper 
output  of  the  United  States.  .\t  the  present  time  it  handles 
more  than  50  per  cent  of  it. 

Citizens’  Light  &  Power  Company. — The  decision  of  the 
Court  of  Appeals  of  Alabama  in  the  case  of  Henry  L. 
Doherty  vs.  the  Citizens’  Light  &  Power  Company  of  Mont¬ 
gomery,  Alex.  Rice,  its  president,  and  others,  has  been  handed 
down,  affirming  the  decision  of  the  lower  court.  This  leaves 
in  effect  the  court  order  prohibiting  the  Citizens’  company 
from  making  any  extensions  or  improvements  to  its  plant  or 
from  issuing  any  new  securities.  In  this  connection  Richard 
Tillis,  who  is  now  president  and  chief  owner  of  the  Citizens’ 
company,  has  announced  that  if  the  court  eventually  ordered 
that  the  property  must  be  turned  over  to  Doherty,  he  would 
have  an  entirely  new  electric  light  plant  in  operation  within 
six  months.  Mr.  Tillis  said  that  all  the  details  for  such  a 
plant  had  been  arranged  and  the  plans  drawm.  The  new  plant 
is  expected  to  cost  about  $400,000  and  the  franchise  has  been 
already  obtained. 

Telephones  for  Chicago  &  Western  Indiana. — The  Chi¬ 
cago  &  Western  Indiana  Railroad  Company  has  just  ordered 
a  complete  equipment  of  railway  telephone  material.  The  new 
dispatching  system  will  cover  the  entire  line  of  this  road  and 
of  the  Belt  Railway  of  Chicago,  a  subsidiary  road.  There  will 
be  three  circuits.  One  is  the  train-dispatching  wire  of  the 
Chicago  &  Western  Indiana  lines,  another  the  train-dispatching 
wire  of  the  Belt  Railway  and  the  third  a  message  circuit 
paralleling  the  train-wire  circuit  at  both  roads.  A  total  of 
fifty-five  way  station  telephone  outfits  and  104  stations  selector 
outfits  will  be  provided.  At  Eighty-third  Street,  Chicago,  the 
circuit  will  be  terminated  in  a  special  switchboard.  Special 
facilities  will  be  arranged  for  handling  the  message  wire,  so 
that  the  circuit  can  be  controlled  from  both  the  Dearborn 
Street  station  and  the  Eighty-third  Street  station  . 

Fort  Dodge,  Des  Moines  &  Southern  Electric  Locomo¬ 
tives. — The  General  Electric  Company  is  building  four  elec¬ 
tric  locomotives  for  the  Fort  Dodge,  Des  Moines  &  Southern 
Railroad.  These  locomotives,  it  is  claimed,  will  pull  8oo-ton 
trains  and  will  also  be  used  for  switching  service.  This  rail¬ 
road  was  designed  for  single  passenger  car  operation,  but  of 
late  years  the  freight  work  has  grown  to  such  an  extent  that 
the  original  6oo-volt  system  is  unable  to  handle  the  traffic. 
With  the  advent  of  the  new  locomotives  this  system  will  be 
changed  to  1200  volts.  Two  complete  locomotive  equipments 
have  also  been  ordered  from  the  General  Electric  Company, 
and  will  be  used  to  re-equip  the  two  old  locomotives,  which 
will  be  adapted  to  the  new-  1200-volt  system. 

Paulson  Wireless  Company. — In  our  issue  of  Jan.  5  we 
published  the  statement  that  the  Paulson  Wireless  Company 


had  been  incorporated  under  the  laws  of  Arizona  with  an 
authorized  capital  stock  of  $25,000,000.  The  Secretary  of  State 
of  California  has  declined  to  permit  this  incorporation  to  do 
business  in  California,  giving  as  a  reason  the  fact  that  the  name 
of  the  concern  was  similar  to  that  of  the  Paulson  Wireless 
Telephone  &  Telegraph  Company,  which  was  already  incorpo¬ 
rated.  Beach  Thompson,  of  San  Francisco,  the  promotor  of  the 
company,  who  made  the  application,  asserted  that  his  company 
had  obtained  the  patent  rights  for  California  which  were  for¬ 
merly  held  by  the  Paulson  Wireless  Telephone  &  Telegraph 
Company. 

Westinghouse  Apparatus  for  Panama  Canal. — The  West- 
inghouse  Electric  &  Manufacturing  Company  has  sold  the  Isth¬ 
mian  Canal  Commission  two  7S-kw  motor-generator  sets  with  a 
switchboard  for  the  control  of  each.  One  of  the  motor-gen¬ 
erator  sets  will  be  located  in  the  substation  near  the  site  of 
the  Gatun  Locks  and  the  other  on  Ae  Pacific  side  near  the 
Pedro  Miguel  Locks.  The  apparatus  will  be  used  in  connec¬ 
tion  witn  the  construction  of  the  lock  gates.  The  outfits  will 
operate  on  25-cycle,  2300-volt  energy  transmitted  from  the  power 
stations  at  Gatun  and  Miraflores.  The  motor-generators  will 
convert  this  alternating  current  to  direct  current  at  230  volts 
for  use  on  the  various  small  tools  used  in  the  gate  construction. 

Cement-Mill  11,500-hp  Motor  Equipment. — The  Westing- 
house  Electric  &  Manufacturing  Company  has  recently  closed 
a  contract  with  the  Universal  Portland  Cement  Company  for 
motors  to  operate  its  No.  6  plant  at  Buffington,  Ind.  The  motors 
will  be  of  the  mill  type,  having  characteristics  specially  suit¬ 
able  for  cement  mill  work,  and  they  will  operate  from  5  hp 
to  200  hp,  the  aggregate  capacity  being  11,500  hp.  This  plant 
will  be  the  largest  in  the  United  States,  having  a  daily  capacity 
of  approximately  12,000  barrels,  and  will  be  electrically  oper¬ 
ated  throughout,  the  various  drives  being  of  the  latest  de¬ 
velopment  for  cement-mill  work. 

Maine  Power  Company. — Arthur  B.  Leach,  of  New  York, 
and  Linwood  C.  Tyler,  of  Bangor,  have  applied  to  the  Maine 
Legislature  for  a  charter  for  the  Maine  Power  Company,  with 
a  capital  of  $1,500,000  and  with  authority  to  purchase  the  prop¬ 
erty,  rights  and  franchises  of  the  Bodwell  Water  Power  Com¬ 
pany.  The  new  company  also  asks  authority  to  issue  bonds 
to  pay  for  the  purchase.  The  property  is  located  in  Old  Town 
and  Slilford  on  the  Penobscot  River  near  Bangor.  Engineers 
who  have  examined  the  property  estimate  that  the  generating 
plant  can  be  developed  to  full  capacity  for  $500,000. 

Rapidan  (Minn.)  Dam  Completed. — The  large  power  dam 
at  Rapidan,  Minn.,  which  will  furnish  power  for  much  of  the 
southern  part  of  the  State,  has  been  practically  completed,  and 
the  lake  behind  the  structure  is  almost  filled.  The  dam.  which 
was  erected  by  H.  M.  Byllesby  &  Company,  of  Chicago,  is 
60  feet  high  and  is  surmounted  by  a  bridge,  which  is  now 
open.  The  whole  structure,  including  the  power  house,  is  rein¬ 
forced  concrete.  The  lake  formed  by  the  dam  will  be  five 
miles  long. 

Allis-Chalmers  Company. — In  the  Jan.  26  issue  of  the 
Electrical  World  it  was  stated  that  the  Allis-Chalmers  Com¬ 
pany  had  made  a  considerable  number  of  very  profitable  foreign 
sales.  It  is  now  given  out  by  officials  of  the  company  that 
inquiries  at  the  present  time  are  highly  satisfactory,  but  that 
immediate  sales  to  domestic  consumers  are  being  somewhat  held 
up.  The  greatest  improvement,  both  in  inquiries  and  sales, 
has  been  shown  in  gas  engines,  mining  machinery  and  flour-mill 
machinery. 

Estimated  Cost  of  Hoosac  Tunnel  Electrification. — Dis¬ 
cussing  improvements  planned  for  the  Boston  &  Maine  Rail¬ 
road  system,  referred  to  last  week.  Vice-president  and  General 
Manager  Frank  Barr  rectently  stated  that  the  estimated  cost 
of  electrifying  the  Hoosac  Tunnel,  in  Massachusetts,  is 
$612,000,  and  that  the  company  will  place  in  service  five  electric 
locomotives  at  a  cost  of  $250,000. 

Conduits  for  Winnipeg. — Bids  will  be  received  by  Magnus 
Peterson,  secretary  civic  board  of  control,  until  Feb.  22  for  all 
the  conduit  work  to  be  done  by  the  city  this  year.  It  is  the 
purpose  of  the  authorities  to  place  gradually  all  electric  wiring 
underground  at  an  estimated  cost  of  $650,000.  Specifications 
may  be  seen  at  the  office  of  F.  E.  Cambridge,  city  electrician. 

National  Jobbers’  Convention  in  California. — The  annual 
convention  of  the  National  Electric  Manufacturers  and  Job¬ 
bers’  Association  is  to  be  held  at  Monterey,  Cal.,  the  latter  part 
of  April,  the  arrangements  being  in  the  hands  of  a  San 
Francisco  committee  of  the  Pacific  Coast  Jobbers’  .Association. 
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Financial. 

The  Week  ih  Wall  Street. 

HILE  there  was  no  particular  news  to  stimulate  a  buying 
movement  in  the  Wall  Street  market  last  week,  such  a 
movement  developed  and  prices  were  pushed  up  several 
|K)ints.  The  volume  of  transactions  for  the  week  was  3,513,000 
shares,  which  is  one  of  the  largest  weeks  in  the  past  six  months. 
There  was  a  widespread  feeling  of  optimism,  and  it  began  to  look 
as  if  a  genuine  bull  movement  had  been  started.  It  is  undoubtedly 
the  case  that  much  of  the  support  of  the  market  came  from 
high  banking  sources.  There  were  many  reports,  which  were 
probably  authentic,  that  what  are  known  as  “good  people”  were 
buying.  It  is  doubtful,  however,  if  the  upward  movement  has 
carried  much  weight  with  some  of  the  shrewdest  professional 
manipulators.  In  fact,  at  the  close  of  last  week  quite  a  num- 
l»er  of  the  best  commission  houses  warned  their  customers  that 
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the  markel  was  already  higher  than  seemed  to  be  warranted, 
and  that  it  was  likely  to  pause.  It  is  not  often  that  commission 
houses  issue  pessimistic  circulars,  because  95  per  cent  of  the 
outside  customers  buy  rather  than  sell.  The  most  stimulating 
feature  in  the  financial  market  last  week  was  the  almost 
enthusiastic  condition  of  the  bond  market.  Not  only  are  large 
and  important  issues  of  bonds  rapidly  taken  by  the  public  from 
the  banking  houses,  but  the  announcement  made  by  Judge 
Lovett,  of  the  Harriman  lines,  that  a  bond  issue  of  $75,000,000 
was  contemplated  for  improvements  and  extensions  was  taken 
as  a  direct  implication  that  one  of  the  shrewdest  groups  of 
linanciers  in  the  w’orld  was  of  the  opinion  that  there  was  no 
reason  to  fear  for  the  future.  The  money  market  during  the 
week  continued  to  be  very  easy.  Roth  in  this  country  and  in 
Europe  rates  were  low,  and  the  banks  seemed  to  be  well 
supplied  with  funds.  Quotations  Eeb.  6  were:  Call,  iV2@2j4 
per  cent ;  90  days.  3^3*4  per  cent.  The  quotations  in  the 
table  are  those  of  the  close  Feb.  6. 


Finaiicial  Notes. 

United  Properties  Company. — Negotiations  are  said  to  be 
pending  for  the  purchase  of  the  reorganized  Ocean  Shore  Rail¬ 
road  Company,  of  San  Francisco,  by  the  United  Properties 
Company,  the  recently  incorporated  $200,000,000  concern  of 
which  Frank  Smith,  of  the  Pacific  Coast  Rorax  Company,  is 
presiilcnt.  The  Ocean  Shore  line  is  intended  to  link  San 
Francisco  with  Santa  Cruz.  .Notice  of  the  organ  zation  of  this 
big  holding  company  was  published  in  our  issue  of  Jan.  5, 
but  up  to  this  time  no  information  has  been  given  out  as  to 
any  projyerties  that  have  been  taken  over.  It  is  understood 
that  the  United  Properties  Company  will  shortly  control  all 
of  the  electric  railway  properties  on  the  east  shore  of  San 
Francisco  Bay.  The  financial  interests  which  organized  the 
company  are  large  owners  of  these  properties. 

Stone  &  Webster  Properties. — Stone  &  Webster,  of  Bos¬ 
ton,  have  issued  .a  ful)  combined  statement  of  the  thirty-one 


electric  railway,  electric  lighting,  gas  and  water-power  com¬ 
panies  under  their  management  for  the  year  1910.  The  com¬ 
bined  capitalization  of  the  companies  is :  Bonds  and  coupon 
notes  $68,328,500,  preferred  and  common  stocks  $79,394,700. 
total  $147,723,200.  The  total  earnings,  expenses,  etc.,  were: 
Gross  earnings  $22,023,126,  operating  expenses  $12,251,915,  net 
earnings  $9,771,211,  interest  charges  and  taxes  $4,818,637,  sur¬ 
plus  $4,952,574,  dividends  $2,885,763.  The  companies  operated 
the  equivalent  of  1092  miles  of  single  track  and  carried  286,943,- 
000  passengers.  The  total  connected  lighting  load,  16  cp  equiva¬ 
lent,  was  2,094,920  lamps;  total  commercial  power  load  112,100 
hp ;  total  combined  power  station  capacity  approximately  185.- 
Soo  hp,  of  which  84.400  hp  is  water-power. 

Ohio  Traction  Merger. — A  syndicate  of  New  York  bank¬ 
ers.  in  connection  with  Cincinnati  capitalists,  are  planning  to 
merge  a  number  of  Ohio  traction  companies  which  operate 
over  300  miles  of  track.  The  plan  contemplates  taking  over 
all  of  the  companies  which  converge  in  Cincinnati  from  the 
north  and  east  of  that  city,  and  grouping  them  under  one  hold¬ 
ing  concern.  Engineers  are  now  examining  the  situation,  and 
if  their  report  is  satisfactory  the  bankers  have  outlined  a  plan 
of  consolidation  the  principal  feature  of  •  which  is  to  be  a 
blanket  bond  issue  covering  the  entire  system  and  providing 
for  the  retirement  of  the  outstanding  bonds  of  the  subsidiary 
companies. 

Nashville  Railway  &  Light  Company. — The  year  1910  was 
the  most  successful  in  the  history  of  the  Nashville  Railway  & 
Light  Company.  Both  gross  and  net  earnings  showed  liberal 
improvements  over  the  previous  year,  while  the  surplus  over 
and  above  expenses  was  considerably  larger.  The  actual  in¬ 
crease  in  net  earnings  for  the  full  year  was  12.9  per  cent.  The 
increase  in  operating  expenses  was  only  1.6  per  cent.  The  most 
striking  feature  in  the  company’s  yearly  report  is  the  saving 
that  the  management  has  been  able  to  achieve  in  the  lowering  of 
operating  expense  bills.  The  company  handled  6.25  per  cent 
more  business  at  an  increased  cost  of  only  1.6  per  cent. 

Madison  Gas  &  Electric  Company. — The  Wisconsin  Rail¬ 
road  Commission  has  authorized  the  Madison  Gas  &  Electric 
Company  to  issue  $627,000  of  thirty-year  6  per  cent  bonds. 
This  is  a  part  of  the  proposed  total  issue  of  $3,000,000.  These 
bonds  are  dated  Oct.  i,  1910,  and  are  callable  on  any  interest 
date  at  iio.  Of  the  present  issue  $400,000  will  be  reserved  to 
retire  at  maturity  $400,000  of  first-mortgage  bonds,  due  April 
1,  1926,  or  earlier  at  the  option  of  the  holders,  and  $227,000 
will  be  used  to  retire  outstanding  notes  issued  on  account  of 
constructions,  additions,  etc.  The  American  Light  &  Traction 
Company  controls  the  Madison  company. 

Oklahoma  Railway  Company. — A  meeting  of  the  stock¬ 
holders  of  the  Oklahonia  Railway  Company,  Oklahoma  City,  has 
been  called  for  Feb.  24,  to  authorize  an  increase  in  the  capital 
stock  from  $3,000,000  to  $15,000,000.  The  stock  when  increased 
will  consist  of  $5,000,000  of  preferred  and  $10,000,000  common. 
The  shareholders  will  also  be  asked  at  the  same  meeting  to 
approve  a  $12,000,000  bond  issue.  The  increase  in  capital,  it  is 
said,  is  for  the  purpose  of  furnishing  funds  for  building  inter- 
urban  lines  to  connect  Guthrie,  Oklahoma  City,  El  Reno.  Shaw¬ 
nee  and  Norman. 

New  Yorkers  Buy  Ohio  Plant. — A  party  of  New  York 
capitalists,  represented  by  Smith  &  Potter,  10  Wall  Street,  have 
acquired  the  Citizens’  Electric  Light  &  Power  Company  of 
Upper  Sandusky,  Ohio.  Extensive  improvements  will  be  made 
to  the  plant,  and  an  up-to-date,  twenty-four-hour  service  is 
promised.  The  company  has  a  capital  of  $24,600.  The  officers 
of  the  company  are :  Frank  A.  Porter,  10  Wall  Street,  presi¬ 
dent  ;  S.  N.  Blake,  vice-president  and  general  manager ;  Edward 
Tschanen,  secretary. 

People’s  Light  &  Power  Company. — The  Nashawaug 
Electric  Power  Company,  which  operates  a  plant  in  Plainfield, 
Conn.,  has  been  taken  over  by  the  People’s  Light  &  Power 
Company  of  Danielson,  Conn.  The  Nashawaug  company  sup¬ 
plies  energ>-  for  operating  the  municipal  plant  at  Jewett  City, 
and  also  to  the  Lawton  Mills  Corporation.  The  People’s  Com¬ 
pany  has  a  capitalization  of  $60,000  stock  and  $30,000  bonds. 

Public-Service  Bond  Offerings. — Plympton,  Gardiner  & 
Company,  of  New  York  and  Chicago,  are  oflFering  to  the  public 
the  following  public-service  corporation  bonds :  St.  Joseph 
Light,  Heat  &  Power  Company  first-mortgage  5  per  cent,  due 
in  1937:  Equitable  Gas  Light  Company  of  New  York  5  per 
cent,  due  in  1932,  and  Third  Avenue  Railroad  Company,  New 
York,  5  per  cent,  due  1937. 
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North  Boston  Lighting  Company. — It  is  reported  that  the 
New  Haven  capitalists  who  control  the  North  Boston  Lighting 
Company  have  worked  out  a  plan  for  merging  five  small  prop¬ 
erties  in  order  to  secure  economy  in  management.  These  prop¬ 
erties  are  the  Malden  &  Melrose  Gas  Light  Company,  capital 
$1,584,000;  Malden  Electric  Company,  capital  $525,000;  Subur¬ 
ban  Gas  &  Electric  Company,  of  Revere  and  Winthrop,  capital 
$684,000;  Salem  Electric  Light  Company,  capital  $275,000,  and 
the  People’s  Gas  &  Electric  Company,  of  Stoneham  and  Read¬ 
ing,  capital  $150,000.  The  holding  company  will  issue  47,548 
shares  of  6  per  cent  cumulative  preferred  stock  and  31,447 
shares  of  common  stock.  The  corporate  titles  of  the  subsidiary 
companies  will  remain  as  at  present,  but  the  management  is  to 
be  centralized.  Charles  H.  Tenney,  of  Boston,  is  president  of 
the  holding  company,  and  the  New  Haven  trustees  are:  Herbert 
C.  Warren,  Edward  M.  Bradley  and  Samuel  A.  York. 

Laclede  Gas  Company. — The  directors  of  the  Laclede  Gas 
Company,  of  St.  Louis,  have  authorized  an  issue  of  $1,000,000 
additional  common  stock  at  $110  to  pay  $1,000,000  of  notes  due 
Feb.  I.  The  stockholders  of  record  March  2  will  have  the 
right  to  subscribe  for  this  new  issue.  In  addition  to  this, 
$1,200,000  of  common  stock  will  be  distributed  to  stockholders 
of  record  March  27  as  a  10  per  cent  bonus.  When  these  new 
shares  are  issued  there  will  be  $2,500,000  5  per  cent  cumulative 
preferred  and  $10,700,000  common  outstanding.  The  author¬ 
ized  issues  of  the  company  are  $2,500,000  preferred  and  $17,- 
500,000  common.  The  Laclede  Gas  Company  does  an  electric 
lighting  business  in  St.  Louis,  but  purchases  its  energy  from 
the  Union  Electric  Light  &  Power  Company. 

Tampa  Electric  Company. — Stone  &  Webster,  which  firm 
controls  the  Tampa  Electric  Company,  have  recently  offered 
$300,000  of  first  mortgage  5  per  cent  bonds.  These  new  bonds 
bring  the  total  outstanding  bonded  indebtedness  up  to  $932,500, 
on  which  there  is  an  annual  interest  charge  of  $46,625.  In  1910 
the  company  earned  enough  net  to  meet  this  charge  and  at  the 
same  time  have  a  balance  available  for  dividends  equal  to  liJ4 
per  cent  on  the  $1,700,000  outstanding  capital  stock.  The  com¬ 
pany  does  practically  all  of  the  electric  railway  and  the  entire 
electric  lighting  and  power  business  of  Tampa  and  operates  an 
electric  railway  between  Tampa  and  Port  Tampa.  It  operates 
over  forty  miles  of  track  and  has  two  power  stations  with  a 
total  capacity  of  4425  kw. 

Mexican  Light  &  Power  Company. — The  report  of  the 
•Mexican  Light  &  Power  Company  for  the  first  eleven  months 
of  1910  shows  that  its  gross  earnings  during  that  period  were 
$6,498,048,  Mexican  currency.  The  operating  expenses  were 
$1,870,094,  leaving  net  earnings  of  $4,627,954,  which  was  an 
increase  in  net  earnings  amounting  to  $2,024,032,  as  compared 
with  the  same  period  of  the  previous  year.  In  the  absence  of 
an  official  report  it  is  estimated  that  the  returns  for  the  month 
of  December  will  bring  the  net  earnings  for  the  year  up  to  more 
than  $5,000,000,  .Mexican  currency,  which  is  equivalent  to 
$2,500,000  gold. 

United  Railways  of  St.  Louis. — The  report  of  the  United 
Railways  of  St.  Louis  for  1910,  while  somewhat  in  excess  in 
gross  earnings  of  1909,  did  not  exhibit  a  sufficient  gain  to  off¬ 
set  the  increased  expenses.  The  figures  are  only  available  for 
the  eleven  months  which  ended  with  the  calendar  year.  These 
show  that  the  total  surplus  over  all  charges  in  1910  was  $958.- 
038,  and  in  1909  was  $1,200,410.  The  net  earnings  for  this 
period  also  showed  a  decrease  of  2.60  per  cent.  This  deficiency 
is  attributed  to  higher  wages,  to  extra  labor  that  had  to  be 
employed  and  to  the  greater  cost  of  construction  and  repair 
materials. 

Mexican  Hydroelectric  Development. — It  has  been  an- 
thoritatively  announced  in  Mexico  City  that  a  Canadian  syndi¬ 
cate,  headed  by  Sir  William  Mackenzie,  president  of  the  Cana¬ 
dian  Northern  Railway,  has  acquired  the  concession  granted 
by  the  Mexican  government  some  time  ago  for  the  construc¬ 
tion  of  a  dam  across  the  Balsas  River  and  the  installation  of  a 
large  hydroelectric  plant  in  the  State  of  Guerrero.  The  contract 
for  the  construction  of  the  dam  has  already  been  let.  The  cost 
will  be  approximately  $3,000,000  in  gold.  The  same  group  of 
capitJilists  already  owns  extensive  railway  and  lighting  systems 
in  Monterey. 

Savannah  Lighting  Company. — .Application  has  been  made 
to  the  Superior  Court  at  Savannah,  Ga.,  by  the  Savannah  Light¬ 
ing  Company  for  permission  to  increase  its  capital  stock  limit 
from  $500,000  to  $2,000,000.  It  is  stated  in  the  application  that 


this  increase  in  capitalization  is  made  necessary  to  meet  the 
constantly  increasing  needs  of  the  company.  Considerable 
enlargement  of  plant  will  be  made  as  these  needs  develop.  It 
is  not  proposed  to  issue  all  of  this  stock  at  the  present  time, 
but  to  do  so  as  the  necessity  arises. 

Detroit  Edison  Company. — The  preliminary  figures  for 
1910  of  the  Detroit  Edison  Company  show  very  liberal  in¬ 
creases  over  the  previous  year.  They  indicate  that  the  company 
earned  a  surplus  available  for  dividends  equal  to  about  10^ 
per  cent  on  the  $6,000,000  of  capital  stock  which  is  now  out¬ 
standing.  The  report  shows  that  there  has  been  such  a  sub¬ 
stantial  improvement  in  the  company’s  business  that  the  recent 
increase  in  the  dividend  rate  to  7  per  cent  was  fully  warranted. 

Shawinigan  Water  &  Power  Company. — The  report  for 
1910  of  the  Shawinigan  Water  &  Power  Company,  of  Montreal, 
shows  a  surplus,  after  deducting  all  fixed  charges,  of  $407,255, 
which  is  equal  to  4.8  per  cent  on  the  $8,500,000  capital  stock. 
This  compares  with  4.6  per  cent  in  1909.  It  is  believed  that  the 
company  will  be  greatly  benefited  by  the  contract  recently  made 
with  the  Montreal  Light,  Heat  &  Power  Company  to  fur¬ 
nish  40,000  hp. 

DIVIDENDS. 

.American  Smelters  Securities  Company,  quarterly,  preferred 
“.A,”  per  cent,  preferred  “B,”  1%  per  cent,  payable  March  1. 

El  Paso  Electric  Company,  2^  per  cent,  payable  March  15. 

Federal  Light  &  Traction  Company,  preferred,  quarterly,  lYi 
per  cent,  payable  March  i. 

Lynn  Gas  &  Electric  Company,  quarterly,  3  per  cent,  payable 
Feb.  I, 

Mobile  Electric  Company,  preferred,  quarterly,  1^4  per  cent, 
payable  Feb.  15. 

North  Texas  Electric  Company,  preferred,  semi-annual,  3  per 
cent;  common,  quarterly,  per  cent,  both  payable  March  i. 

Portland  (Ore.)  Railway,’  Light  &  Power  Company,  quarterly, 
I  per  cent,  payable  March  i. 

REPORTS  OF  EARNINGS. 

AMERIC.XN  DISTRICT  TELEGR.M’II  COMP.ANY. 


Gross 

Operating 

Net 

_  Fixed 

Net 

Period 

Earnings. 

Expenses. 

Earnings. 

Charges. 

Surplus. 

1  ear. 

1910 

$580,008 

$491,503 

464,(61 

$88,504 

$76,888 

$1 1,61,1 

1909 

549.225 

84.563 

76,888 

7.675 

C.\T.\R.\CT  POWER  &  CONDUIT  COMP.VNY. 

^’ear. 

1910 

$1,407,171 

$997,083 

$416,881 

$122,122 

$294,759 

1909 

1,21 1,930 

948,891 

265,287 

105,350 

134.937 

D.\I.L.^S  ELECTRIC  CORPOR.XTION. 

Dec., 

1910 

$139,292 

$76,21 1 

$63,081 

$23,743 

$39,338 

,  “ 

1909 

1 19,766 

75.105 

44,661 

27.675 

16,986 

Year, 

lOIO 

1.469.318 

951,145 

518,173 

309,034 

209,139 

1909 

1,320,122 

821,491 

498,631 

337,811 

160,820 

DETROIT 

EDISON  COMPANY, 

Year, 

1910 

$2,833,248 

$1,667,603  $1,165,645 

$537,763 

$627,882 

1909 

2,059,01 1 

1,184,617 

874,394 

501,519 

402,875 

G.ALVESTON-HOUSTON  ELECTRIC  COMP.XNY. 

Dec., 

1910 

$115,123 

100,867 

$68,986 

$46,137 

$25,642 

$20,495 

“ 

1909 

58,482 

42,385 

23,059 

19.326 

Year, 

1910 

1,312,986 

796,742 

516,243 

290,223 

226,020 

1909 

1,206,544 

709.034 

497,510 

263,899 

233,61 1 

LAKE 

SHORE  ELECTRIC  RAILWAY 

SYSTE.M. 

, 

Dec. 

1910 

$95,570 

89,062 

$52,640 

$42,930 

$34,702 

$8,227 

1909 

47.754 

41.307 

35,011 

6,296 

Year, 

1910 

1 ,206, 1 1 1 

632,532 

573,578 

417,049 

156,528 

1909 

1,109,083 

586,184 

522,899 

414,950 

107,949 

LOWELL  ELECTRIC  LIGHT  CORPOR.XTION. 

1  )ec.. 

1910 

$43,291 

$23,483 

$19,808 

$4,435 

$15,373 

1909 

36.768 

18,491 

18,491 

4,161 

14.330 

Year, 

1910 

430,619 

243.877 

186,742 

55,533 

131,209 

1909 

361,209 

201,701 

159.500 

53.396 

106,104 

MINNEAPOLIS  GENERAL  ELECTRIC  COMPANY. 

Dec. 

1910 

$127,741 

$51,669 

$76,072 

$32,768 

$43,304 

“ 

1909 

117.556 

4 1 . 1  iK 
492,647 

76,438 

32,334 

44.104 

Year, 

1910 

1,276,041 

783.394 

280,722 

402,872 

1909 

1,108,756 

464,07s 

644,681 

366,795 

277.795 

NORTHERN  OHIO  TRACTION  COMPANY. 

Year 

1910 

$2,177,641 

$1,190,057 

1,348,963 

$987,584 

$524,065 

$463,519 

“ 

1909 

2.437.426 

1 .088,462 

521,060 

567,393 

PHILADELPHIA  COMPANY 

OF  PITTSRURGH. 

Year, 

1910 

$5,142,016 

$1,544,769  $3,597,247 

$846,022 

$2,751,225 

2,383,279 

1909 

4.934.217 

1.683,326 

3.250,892 

867,612 

SE.XTTLE  ELECTRIC 

COMPANY. 

Dec., 

1910 

$493,343 

$260,302 

$233,041 

$107,452 

$125,589 

“ 

1909 

481,893 

289,858 

192,853 

103,709 

89.149 

Year, 

1910 

5.588,183 

3.212,789 

2,375,400 

1,307.330 

1,068,070 

“ 

1909 

5,854,175 

3.394.537 

2,459.638 

1,216,974 

1,216,974 

TORONTO 

RAILWAY 

COMPANY. 

Year, 

1910 

$4,377,110 

$2,237,182  $2,139,928 

$928,768  $1,211,160 

1909 

3,926,828 

1.995.914 

1,930,914 

838,532 

1,092,382 

TWIN  CITY  RAPID  TRANSIT  COMPANY. 

Year, 

1910 

$7,531,649  $3,667,702 

$3,863,946  $1,466,394 

$2,397,552 

“ 

I9OQ 

6.969,776 

3.294.627 

3,675,149 

1,466,527 

2,2o8,62i 
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General  News 


Construction  News. 


DOTHAN,  ALA. — The  City  Council  is  reported  to  be  considering  the 
installation  of  an  electric  light  plant  and  water-works  system  to  provide 
for  a  city  of  $o,ooo  population.  The  work  will  include  the  construction 
of  a  i,o«o,ooo-gallon  reservoir,  driving  one  or  more  artesiaa  wells,  new 
pumping  units  and  boilers  complete.  The  electrical  equipipent  will  in¬ 
clude  a  soo-kw  Corliss  engine  driven  unit,  switchboard,  etc.  R.  W. 
Lisenby  is  clerk. 

FORT  SMITH,  ARK. — The  Fort  Smith  Light  4  Traction  Company 
is  reported  to  be  considering  plans  for  building  an  extension  from  Van 
Buren  to  Fort  Smith,  four  miles  in  length. 

HAZEN,  ARK. — The  Hazen  Power  &  Light  Company  is  reported  to 
have  awarded  contract  for  the  erection  of  a  power-house  to  D.  S.  Proctor, 
of  Hazen,  Ark.,  for  (5,000.  The  cost  of  equipment  for  plant  is  esti¬ 
mated  at  $10,000,  contracts  for  which  have  been  placed. 

BAKERSFIELD,  CAL. — It  is  reported  that  the  entire  street  railway 
system  in  Bakersfield  will  be  rebuilt,  at  a  cost  of  about  $400,000.  It  is 
also  stated  that  the  Bakersfield  &  Kem  River  Electric  Railway  Com¬ 
pany  is  contemplating  extending  its  Chester  Avenue  line  to  the  Kern 
River  oil  fields  and  to  Watts,  about  eight  miles  distant.  A.  G.  Wishon 
is  general  manager  of  the  Bakersfield  &  Kem  Electric  Railway. 

GLENDALE,  CAL. — Application  has  been  made  to  the  Board  of  Super¬ 
visors  by  Charles  E.  Salisbury  for  a  franchise  to  construct  and  operate 
an  electric  railway  between  Glendale  and  Burbank. 

MERCED,  CAL. — Arrangements  are  being  made  by  the  San  Joaquin 
Light  &  Power  Company  for  improvements  to  its  gas  system  in  Merced, 
which  will  include  the  erection  of  a  new  gas  holder,  to  cost  about 
$as,ooo. 

SACRAMENTO,  CAL. — Announcement  has  been  made  that  the  Pa¬ 
cific  Gas  &  Electric  Company  will  make  extensive  improvements  to  its 
property  in  Sacramento,  which  will  involve  an  expenditure  of  about 
$1,000,000  and  include  the  erection  of  a  new  steam-power  generating 
plant,  improvements  to  the  railway  system,  additions  to  the  gas  plants, 
etc.  The  cost  of  the  steam-power  plant  is  estimated  at  $500,000  and  will 
provide  for  an  output  of  15,000  hp.  John  A.  Britton  is  vice-president 
and  general  manager. 

SAN  FRANCISCO,  CAL. — The  San  Francisco  City  amendments 
voted  at  the  November  election  and  embracing  several  utility  measures 
have  been  ratified  by  the  State  Legislature. 

SAN  FRANCISCO,  CAL. — It  is  reported  that  the  only  improvement  to 
be  undertaken  by  the  Great  Western  Power  Company  this  year  will  be 
the  installation  of  an  additional  unit  in  its  plant  at  Las  Plumas,  the  cost 
•L  whiah  is  astinaated  at  $aoo,ooo. 

SAN  FRANCISCO,  CAL. — The  Indian  Valley  Electric  Light  &  Power 
Company  has  decided  to  remove  its  principal  office  from  Quincy,  Cal., 
to  1108  Crocker  Building,  San  Francisco,  Cal.  Plans  are  being  considered 
to  extend  its  system  in  Plumas  County.  O.  C.  Pratt  is  president  of  the 
company. 

DENV'ER,  COL. — Plans  are  being  made  by  the  Craggs  &  Canon  Rail¬ 
way  Company  for  the  construction  of  eleven  miles  of  tracks  between 
Craggs,  Eldorado  Springs  and  Boulder  during  the  coming  year. 

DENV'ER,  COL. — The  Board  of  Public  Works  has  awarded  the  con¬ 
tract  for  the  erection  of  fifty-four  ornamental  lamp  standards  for  the 
Fourteenth  Street  viaduct  to  the  Capitol  Foundry  Company,  of  Denver, 
Col.,  for  $1,525.  A  resolution  has  been  introduced  in  the  City  Council 
for  abrogating  the  old  contract  for  street  lighting  with  the  Denver  Gas 
&  Electric  Light  Company,  calling  for  a  flat  rate  of  $28  per  year  for 
so-cp  lamps  used  on  the  streets  and  boulevards,  and  substituting  a  new 
contract  providing  for  75-watt  tungsten  lamps  at  $20  each  per  year.  The 
old  contract  has  five  years  to  run  and  the  new  one  is  for  a  period  of 
ten  years.  Under  the  new  contract  the  company  agrees  to  install  new 
lamps  as  required,  to  replace  the  lamps  now  in  use  with  tungsten  lamps, 
and  also  to  place  the  wires  underground  on  the  streets  where  the  lamps 
are  now  in  use,  for  $20  per  lamp  per  year. 

GREELEY,  COL. — The  Denver,  Greeley  &  Northwestern  Railway 
Company  has  secured  rights  of  way  and  important  terminals  for  its 
proposed  electric  railway  between  Denver  and  Greeley.  The  company 
has  also  made  arrangements  for  financing  its  project.  J.  D.  Houseman 
is  general  manager. 

GUNNISON,  COL. — It  is  reported  that  the  proposition  to  install  a 
municipal  electric  light  plant  will  be  submitted  to  a  vote  at  the  spring 
election. 

MILLIKEN,  COL. — The  Town  Trustws  have  granted  the  Northern 
Colorado  Power  Company  a  franchise  to  supply  electricity  for  lighting 
in  Milliken.  The  Colorado  Telephone  Company  was  also  granted  a 
franchise  for  the  same  length  of  time. 

PLAINFIELD,  CONN.— The  People’s  Light  &  Power  Company,  of 
Danielson,  Conn.,  has  purchased  the  controlling  interest  in  the  Nashawaug 


Electric  Power  Company,  which  operates  an  electric  plant  in  Plainfield, 
Conn.  The  Nashawaug  company  supplies  electricity  for  operating  the 
municipal  electric  plant  at  Jewett  City,  and  also  for  lighting  mills  and‘ 
tenements  of  the  Lawton  Mills  Corporation.  A  transmission  line  is  to 
be  erected  from  the  power  station  at  Plainfield  to  Central  Village,  where 
connection  may  be  made  with  the  lines  of  the  People’s  Light  &  Power 
Company. 

WASHINGTON,  D.  C, — ^The  Graushaar  Brass  Manufacturing  Com¬ 
pany,  of  St.  Louis,  Mo.,  has  been  awarded  the  contract  for  furnishing 
lighting  fixtures  for  the  government  buildings  at  Goldsborough,  N.  C.. 
for  $290;  Henderson,  N.  C.,  at  $556;  Council  Bluffs,  la.,  for  $2,830; 
Danville,  Ill.,  at  $3,269;  Jackson,  Tenn.,  $1,462  and  Sioux  City,  la., 
for  $715, 

WASHINGTON,  D.  C. — Bids  will  be  received  at  the  Bureau  of  Sup 
plies  and  Accounts,  Navy  Department,  Washington,  D.  C.,  until  Feb.  14- 
for  furnishing  at  the  Brooklyn  Navy  Yard  the  following  supplies: 
Schedule  3298 — 50,000  ft.  portable  lighting  cable,  38,000  ft.  rubber  insu¬ 
lated  duplex  conductor  wire,  30,000  ft.  silk-covered  lamp  cord,  10,000  ft. 
duplex  telephone  wire.  Applications  for  proposals  should  designate  the 
schedules  desired  by  number. 

WASHINGTON,  D.  C. — Sealed  bids  will  be  received  at  the  Bureau  ot 
Supplies  and  Accounts,  Navy  Department,  Washington,  D.  C.,  until  Feb. 
21,  1911,  for  furnishing  at  the  navy  yard,  Brooklyn,  N.  Y.,  the  following- 
supplies:  Schedule  3331 — 80  feeder  junction  boxes,  22,000  ft.  interior 
communication  cable,  20,000  ft.  telephone  cord,  100,000  ft.  bell  wire, 
35,000  ft.  single-conductor  wire,  155,000  ft.  twin-conductor  wire.  Appli 
cation  for  proposals  should  designate  the  schedule  desired  by  number. 

WASHINGTON,  D.  C. — Bids  will  be  received  at  the  Bureau  of  Sup 
plies  and  Accounts,  Navy  Department,  Washington,  D.  C,  until  Feb.  14- 
for  furnishing  at  the  navy  yards  and  naval  stations  the  following  sup¬ 
plies:  Portsmouth,  N.  H.,  Schedule  3296 — Water  tube  boiler.  Brooklyn. 
N.  Y.,  Schedule  3298 — Electrical  wire  and  cable.  Norfolk,  Va.,  Sched 
ule  3302 — Fire-alarm  annunciators,  sheet  brass  and  copper  and  malleable 
iron  unions.  Applications  for  proposals  should  designate  the  schedules 
desired  by  number. 

WASHINGTON,  D.  C. — Sealed  proposals  will  be  received  at  the  of 
fice  of  the  Supervising  Architect,  Treasury  Department,  Washington. 
D.  C.,  until  Feb.  23  for  furnishing  and  installing  lighting  fixtures  for  the 
Philadelphia  immigrant  station,  at  Gloucester,  N.  J.,  and  the  United  States 
buildings  at  Belleville,  Ill.;  Connersville,  Ind. ;  Emporia,  Kan.;  Esther- 
ville,  la.;  Independence,  Mo.;  Woonsocket.  R.  I.;  Athens,  Ga. ;  Quincy,. 
Ill.,  and  Newbern,  N.  C.,  drawings  and  specifications  for  which  can  be 
obtained  at  the  above  office.  James  Knox  Taylor  is  Supervising 
Architect. 

SANFORD,  FLA. — The  Sanford  Traction  Company  is  reported  to  be 
contemplating  building  an  extension  to  its  railway,  fifteen  miles  in  length. 
A.  P.  Connelly  is  general  manager. 

ATLANTA  GA. — The  City  Council  has  awarded  the  contract  for  elec¬ 
trical  work  for  the  Grady  Hospital  annex  to  Peet  &  Power  Company,  of 
New  York,  N.  Y.,  for  $3,760 

BLANTON,  GA. — The  Blanton  Rural  Telephone  Company  is  reported* 
to  be  contemplating  the  erection  of  a  rural  telephone  line  from  Blanton 
to  Valdosta,  a  distance  of  ten  miles. 

BOISE,  IDAHO. — The  Idaho-Oregon  Light  &  Power  Company  is  re¬ 
ported  to  be  preparing  plans  for  making  large  extensions  to  its  Ox 
Bow  tunnel  power  plant,  which  will  involve  an  expenditure  of  more 
than  $4,000,000,  including  extension  of  present  transmission  lines  and 
erection  of  new  lines  into  other  territory  and  construction  of  additional 
substations.  The  J.  G.  White  Company,  of  New  York,  N.  Y.,  has  the 
contract  for  the  present  development.  William  Mainland  is  president,  and 
Sinclair  Mainland  is  secretary  and  treasurer,  both  of  Oshkosh,  Wis. 

CALDWELL,  IDAHO. — The  Gem  Irrigation  District  is  reported  to 
have  awarded  the  contract  for  a  pumping  plant  for  pumping  water  for 
irrigating  29,500  acres  in  Owyhee  County,  south  of  the  Snake  River,  to 
F,  W.  Sheffield,  of  Spokane,  Wash.,  for  $864,000.  Electricity  for  oper¬ 
ating  the  system  will  be  generated  at  the  Thousand  Springs  and  trans¬ 
mitted  to  the  pumping  station,  which  will  be  erected  on  the  Snake  River, 
a  distance  of  120  miles. 

ORFINO,  IDAHO. — Arrangements  are  being  made  by  the  Orfino  Elec¬ 
tric  Company  to  install  a  new  plant  about  four  miles  from  the  present 
plant,  which  will  be  equipped  with  a  150-kva  generator  and  a  265-hp 
Leffel  water  turbine.  Five  miles  of  transmission  line,  having  a  potential 
of  6600  volts  or  10,000  volts,  three-phase,  60-cycle,  will  be  erected.  A 
substation  will  be  built  in  Orfino  equipped  with  one  step-up  and  one 
step-down  transformer.  H.  E.  Shepherd  is  manager. 

SAND  POINT,  IDAHO. — The  Northern  Idaho  &  Montana  Power 
Company,  Sand  Point  division,  is  planning  to  extend  its  transmission- 
lines  to  Dover,  Idaho,  in  the  near  future,  and  also  to  Priest  River.  H.  E. 
Morton  is  manager. 

ALGONQUIN,  ILL. — Peters  Brothers  are  reported  to  be  building  a- 
new  building,  55  ft.  x  t2o  ft.,  two  stories  high,  to  be  used  as  a  machine- 
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shop.  A  nrw  lathe  and  drill  ipress  will  be  purchased.  The  plant  will 
be  equipped  for  electric  motor  drive. 

CHICAGO,  ILL. — Sealed  proposals  will  be  received  by  the  City  of 
Chicago  at  the  office  of  the  Commissioner  of  Public  Works,  City  Hall, 
Chicago,  III.,  until  Feb.  ii,  1911,  for  furnishing  and  installing  two 
20,000,000-gal.  centrifugal  pumps  and  two  looo-hp  synchronous  electric 
motors,  together  with  piping,  wiring,  switchboard  and  -other  apparatus,  at 
the  Twenty-second  Street  pumping  station  according  to  plans  and  specifi¬ 
cations  on  file  at  the  office  of  the  Department  of  Public  Works,  705  City 
Hall.  Proposals  must  be  made  out  on  blanks  which  will  be  furnished  at 
said  office.  B.  J.  Mullaney  is  Commissioner  of  Public  Works. 

MT.  CARMEL,  ILL.— Plans  are  being  considered  for  the  erection  of 
a  large  power  plant  at  the  Grand  Rapids  dam  in  Mt.  Carmel,  where  it 
is  estimated  that  a  minimum  of  3500  horsepower  can  be  developed.  The 
present  plans  include  the  installation  of  a  steam  auxiliary  plant  to  pro¬ 
vide  power  in  case  of  floods  or  other  emergencies.  G.  E.  K.  Hixson,  of 
Harrisburg,  III.,  is  interested  in  the  project. 

MT.  PULASKI,  ILL. — Messrs.  West  &  Vail,  owners  of  the  Mt. 
Pulaski  electric-light  and  power  system,  are  contemplating  the  installation 
of  new  boilers  or  a  suction  producer  gas  outfit  in  the  spring. 

NASHVILLE,  ILL. — The  Nashville  Electric  Light  Company  is  plan¬ 
ning  to  rebuild  its  entire  system,  install  a  steam  turbine  and  establish  a 
day  service.  Twenty  additional  street  lamps  will  be  installed.  K.  A. 
Steinhauser  is  secretary  and  general  manager. 

PANA,  ILL. — It  is  reported  that  the  Christian  County  Telephone  Com¬ 
pany  is  contemplating  rebuilding  its  local  lines  next  summer. 

ROCKFORD,  ILL. — The  Chamber  of  Commerce  has  appointed  a  com¬ 
mittee  to  push  the  project  to  install  ornamental  lamps  in  the  business 
district  of  the  city.  Fred  S.  Sterling  is  chairman  of  the  committee. 

TAMPICO,  ILL. — The  Dixon,  Rock  Falls  &  Southwestern  Railway 
Company  will  award  contracts  for  the  construction  of  a  ten-mile  exten¬ 
sion  of  its  railway  and  equipment  for  one  power  house  during  the  next 
two  months.  J.  J.  Burns.  Isabella  Building,  Chicago,  Ill.,  is  purchasing 
agent. 

TAYLORVILLE,  ILL. — The  Taylorville  Railway,  Light,  Heat  &  Power 
Company  is  planning  to  construct  about  three  miles  of  new  track  this 
spring. 

•  RICHMOND,  IND. — Plans  are  being  prepared  by  the  Dille  &  McGuire 
Manufacturing  Company  for  extensive  alterations  and  additions  to  its 
plant  during  the  spring.  New  buildings  will  be  erected  on  the  site  ad¬ 
joining  its  present  plant.  The  plant  will  be  equipped  for  electrical  oper¬ 
ation, 

ROCKVILLE,  IND. — Arrangements  are  being  made  by  the  Parke 
County  Telephone  Company  to  rebuild  its  system,  changing  to  a  metallic 
system.  The  cost  of  the  work  is  estimated  at  about  $10,000. 

BELLEVUE,  lA. — Plans  are  being  considered  by  the  City  Council  for 
the  installation  of  a  loo-hp  producer  gas  outfit,  to  be  direct-connected,  in 
the  municipal  electric  light  plant.  Otto  E.  Hintze  is  superintendent. 

BOONE,  lA. — It  is  reported  that  the  substation  of  the  Fort  Dodge, 
Des  Moines  &  Southern  Railway  Company  was  recently  burned  and  all 
the  machinery  destroyed. 

CENTRAL  CITY,  lA. — At  an  election  held  Jan.  30  the  citizens  voted 
to  grant  a  franchise  to  Fred  A.  Cross,  of  Monticello,  la.,  to  construct  and 
operate  an  electric-light  plant  in  Central  City.  The  proposed  plant  will 
also  supply  electricity  for  lamps  and  motors  in  Coggon  and  Centerpoint. 

GRAND  RIVER,  lA. — The  installation  of  an  electric  light  plant  is 
reported  to  be  under  consideration.  It  is  understood  that  a  company 
will  be  organized  to  operate  the  same. 

JESUP,  I  A. — The  Fanners’  Mutual  Telephone  Company  is  reported  to 
be  contemplating  the  installation  of  a  new  switchboard  and  other  im¬ 
provements. 

SHENANDOAH,  lA. — The  City  Council  is  reported  to  have  entered 
into  a  contract  with  the  Shenandoah  Ice,  Heat  &  Power  Comprany, 
whereby  the  company  guarantees  to  take  over  the  municipal  waterworks 
system  and  install  high-pressure  pumping  machinery  with  a  capacity  of 
250,000  gallons  per  day. 

TRAER,  lA. — Arrangements  are  being  made  to  organize  a  new  company 
to  take  over  the  property  of  the  Mutual  Telephone  Company,  operating 
exchanges  in  Traer,  Reinbeck  and  Gladbrook.  The  new  company  will  be 
capitalized  at  $60,000.  R.  M.  McElhinny,  R.  C.  Wood,  John  Sherret, 
F.  C.  Van  Vliet  and  Adolph  Moeller  are  directors. 

COLDWATER,  KAN. — J.  S.  Worley  &  Company,  Reliance  Building, 
Kansas  City,  Mo.,  engineers,  have  been  engaged  to  prepare  plans  for  the 
installation  of  an  electric  light  plant  and  water-works  system  in  Coldwater, 
for  which  bonds  to  the  amount  of  $30,000  have  been  issued.  W.  F. 
Baker  is  city  clerk. 

DODGE  CITY,  KAN. — At  an  election  to  be  held  Feb.  9  the  proposi¬ 
tion  to  issue  $25,000  in  bonds,  the  proceeds  to  be  used  for  the  installation 
of  a  municipal  electric-light  plant,  will  be  submitted  to  a  vote. 

LA  CYGNE,  KAN. — It  is  reported  that  preliminary  plans  are  being 
prepared  by  J.  S.  Worley  &  Company,  Reliance  Building,  Kansas  City, 
Mo.,  for  the  installation  of  an  electric  light  plant  and  waterworks  system 
in  La  Cygne,  to  cost  about  $30,000.  C.  L.  Potter  is  Mayor. 

McPherson,  KAN. — The  city  Council  is  negotiating  with  the  City 
of  Inman  with  a  view  of  supplying  electricity  from  the  municipal  electric 
plant  for  Ughting  that  city.  Negotiations  are  also  under  way  with  the 
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towns  of  Canton  and  Galva  to  supply  electrical  service  from  the  municipal 
plant. 

COLUMBIA,  KY. — The  Columbia  Lighting  Company  is  contemplat¬ 
ing  changing  its  system  from  alternating-current  to  direct-current  this 
summer.  It  proposes  to  dispose  of  the  present  dynamo  and  install  a 
60-kv  direct-current  generator.  H.  Ballard  is  secretary  and  man¬ 

ager. 

RICHMOND,  KY. — The  directors  of  the  Richmond  Electric  &  Power 
Company  have  authorized  bonds  to  the  amount  of  $50,000,  which  will 
be  issued  immediately,  of  which  the  proceeds  of  $30,000  will  be  used  to 
retire  the  present  mortgage  and  the  remaining  $20,000  will  be  used  for 
extensions  and  improvements  to  the  plant. 

LAFAYETTE,  LA. — Preparations  are  being  made  by  the  Industrial 
Institute  for  the  installation  of  an  electric  light  plant.  It  is  understood 
that  contracts  have  been  placed  for  equipment  for  same. 

MANY,  LA. — Plans  are  being  made  by  the  Many  Ice,  Water  &  Light 
Company,  recently  organized,  for  the  construction  of  a  power  plant  in 
Many.  Prof.  W.  C.  Roaten  is  president  of  the  company,  and  W.  Robin 
son  is  general  manager. 

AUGUSTA,  M.MNE. — A  bill  has  been  brought  up  in  the  Maine  Legisla 
ture  to  allow  the  Aroostook  Valley  Railroad  Company  to  acquire  the  rail¬ 
way  and  franchises  of  the  Canadian  Pacific  Railway  Company  between 
Presque  Isle,  Maine,  and  Aroostook  Junction,  N.  B.,  thirty-three  miles  in 
length.  The  Aroostook  Valley  Railroad  Company  operates  an  electric  rail¬ 
way  in  connection  with  the  Canadian  Pacific  Railway  Company  from 
Presque  Isle  to  Washburn,  a  distance  of  fourteen  miles,  and  secures  elec 
tricity  for  operating  its  cars  from  the  large  power  plant  at  Aroostook 
Falls. 

B.-WGOR,  M.AINE. — .\pplication  has  been  made  to  the  State  I.egis 
lature  by  .-Xrthur  B.  Leach,  of  New  York,  N.  Y.,  and  Linwood  C.  Ty¬ 
ler,  of  Bangor,  Maine,  for  a  charter  for  the  Maine  Power  Company,  with 
a  capital  stock  of  $1,500,000,  with  authority  to  purchase  the  property, 
rights  and  franchises  of  the  Bodwell  Power  Company  and  to  issue  bonds 
for  that  purpose.  The  property  is  located  in  Old  Town  and  Milford, 
fifteen  miles  from  Bangor.  It  is  stated  that  the  plant  can  be  developed 
and  made  a  financial  success  by  an  expenditure  of  about  $500,000. 

WATERVILLE,  MAINE.— The  Waterville  &  Fairfield  Railway  &  Light 
Company  will  purchase  a  4oa-kw  or  500-kw,  two-phase,  60-cycle,  2300-volt 
turbo-generator  set  within  the  next  ten  weeks.  Ralph  J.  Paterson,  of 
Waterville,  Maine,  is  purchasing  agent. 

BALTIMORE,  MD. — It  is  reported  that  preliminary  pUns  are  being 
prepared  by  the  American  Tobacco  Company  for  the  erecnon  of  a  large 
power  house,  to  be  located  at  Boston  and  Patuxent  Streets,  Baltimore 
Painter  &  Posey  are  engineers,  and  T.  W.  Pietsch  is  the  architect. 

FREDERICK,  MD. — Preparations  are  being  made  by  the  Morris  Iron 
Company  for  enlarging  its  plant  in  Frederick,  Md.  The  plant  will  be 
equipped  for  electric  motor  drive,  and  it  is  expected  that  the  company 
will  install  an  electric  power  plant  to  provide  electricity  for  same.  Ad¬ 
ditional  equipment  will  be  required  for  foundry  and  machine  shop,  in 
eluding  overhead  traveling  cranes. 

DANVERS,  MASS. — The  Electric  Light  Commissioners  have  recom 
mended  an  appropriation  of  $1,000  for  construction  during  1911,  and 
$2,000  for  extensions  and  additions  to  the  municipal  electric  light  plant. 
Owing  to  the  large  number  pf  arc  lamps  in  use  for  street  lighting  the 
small  arc  machine  is  greatly  overloaded.  The  commissioners  are  con 
sidering  the  installation  of  tub  transformers  and  discarding  the  old  arc 
equipment. 

EAST  BRIMFIELD,  MASS. — The  Snell  Manufacturing  Company  has 
recently  installed  a  generator  at  its  plant  in  East  Brimfield  to  furnish 
electricity  for  lamps  and  motors  for  its  factory. 

LYNN,  MASS. — Announcement  has  been  made  by  the  Lynn  Gas  & 
Electric  Company  that  the  price  of  gas  will  be  reduced  from  80  cents 
to  75  cents  per  1000  cu.  ft.,  to  take  effect  from  April  1. 

MILFORD,  MASS. — The  County  Commissioners  are  reported  to  be 
considering  the  question  of  installing  an  electric  light  plant  at  the  jail 
on  Summer  Street  to  furnish  electricity  for  lighting  the  building,  which 
is  now  lighted  by  gas. 

NEW  BEDFORD,  MASS. — The  directors  of  the  Union  Street  Railway 
Company  have  authorized  extensions  and  improvements  to  its  system,  in¬ 
volving  an  expenditure  of  about  $400,000.  Henry  H.  Crapo  is  president. 

WESTFIELD,  MASS. — Sealed  proposals  will  be  received  by  the  Com¬ 
mittee  on  Repaving  Elm  Street  and  Park  Square,  Westfield,  Mass.,  until 
Feb.  17  for  furnishing  and  installing  wires  for  the  underground  system 
for  the  transmission  of  electricity  for  lamps  and  motors.  Following  is 
an  approximate  of  the  lead-covered  copper  cable  required:  22,250  ft.  No. 
6,  B.  &  S.  gage,  solid  800  volt;  20,678  ft.  No.  o,  B.  &  S.  equivalent. 
19-strand,  3000-volt;  750  ft.  No.  2,  B.  &  S.  equivalent,  19-strand,  3000- 
volt;  8884  ft.  No.  4,  B.  &  S.  equivalent,  7-strand,  3000-volt;  22,097 
No.  6,  B.  &  S.  equivalent,  7-strand,  3000-volt.  Plans  may  be  seen  and 
blank  forms  of  proposals,  contract  and  specifications  obtained  at  the  office 
of  Oren  E.  Parks,  town  engineer,  James  H.  Bryan  is  chairman  of  the 
committee. 

DETROIT,  MICH. — The  Public  Lighting  Commission  has  submitted 
estimates  to  the  Controller  asking  for  5510,836  for  the  municipal  elec¬ 
tric  light  plant  this  year.  The  improvements  include  a  new  building,  to 
cost  $70,000,  to  serve  as  a  storehouse,  shops  and  office  building;  exten¬ 
sions  to  boiler  room,  $17,000;  for  improving  street-ligbting  system  on 
Woodward  Avenue  from  Adams  Avenue  to  the  Boulevard,  $47,391; 
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iinpruviiiK  lighting  system,  undergruuiid  construction,  etc.,  on  Michigan 
Avenue,  from  Third  Avenue  to  the  site  of  the  new  Michigan  Central 
Station,  $Si,<>83;  for  better  lighting  of  North  Grand  Boulevard,  begin¬ 
ning  a  system  which  the  commission  hopes  to  extend  to  all  parts  of  the 
boulevard,  removing  overhead  wires  and  installing  lamp  standards,  $7,55$; 
for  removing  overhead  wires  and  extending  conduits  on  several  streets, 
$14,627;  for  poles  and  lines,  $50,700  and  for  required  apparatus,  $27,830; 
for  equipping  election  booths,  $5,000.  The  estimates  this  year  show  the 
cost  of  maintaining  arc  lamps  to  be  $30  each  per  year,  a  reduction  of  $1.75 
from  last  year  and  $15  per  lamp  from  ten  years  ago. 

S.XULT  STE.  MARIE.  MICH. — The  construction  of  a  transmission 
line  from  Sault  Ste.  Marie  to  Pickford,  which  may  later  be  extended  to 
Dc  Tour  or  St.  Ignace,  is  reported  to  be  under  consideration. 

V'.XNDALIA,  MICH. — At  an  election  held  recently  the  citizens  voted 
to  grant  the  Milling  &  Power  Company,  of  Cassopolis,  Mich.,  a  fran¬ 
chise  for  a  period  of  thirty  years  to  supply  electricity  in  Vandalia  for 
lamps  and  motors.  A  contract  for  street  lighting  for  a  term  of  ten 
years  will  be  executed.  About  forty  street  series  tungsten  lamps  will  be 
installed.  The  Milling  &  Power  Company  obtains  energy  for  operating 
its  system  from  the  hydroelectric  plant  of  the  Constantine  Hydraulic 
Company  at  Constantine,  Mich.  The  transmission  line  from  Constantine 
to  Cassopolis  passes  through  V'andalia. 

DULUTH,  MINN. — The  City  Council  is  contemplating  petitioning  the 
State  Legislature  to  pass  an  act  enabling  the  City  of  Duluth  to  submit 
the  proposition  to  issue  bonds  to  the  amount  of  $700,000  for  the  installa¬ 
tion  of  a  municipal  electric-light  plant. 

F.XKMINGTON,  MINN. — L.  I.arson  has  applied  to  the  City  Council 
for  a  franchise  to  install  an  electric  light  i>lant  in  Farmington,  Minn. 

GRAND  RAPIDS,  MINN. — Plans  are  being  considered  by  the  Elec¬ 
tric  Light  Commissioners  for  extending  the  transmission  lines  of  the 
municipal  electric  light  plant  to  the  village  of  La  Prairie. 

HUTCHINSON,  MINN. — The  Hutchinson  Lighting  &  Manufacturing 
Company  is  reported  to  be  purchasing  equipment  for  its  light  and  power 
plant.  Thomas  Pitts  is  manager. 

LAPRAIRIE,  MINN. — Plans  arc  being  considered  for  the  installation 
of  an  electric-light  service  in  Laprairie.  It  is  proposed  to  secure  the 
service  from  the  municipal  electric-light  plant  in  Grand  Rapids. 

MINNEAPOLIS,  MINN. — The  Minneapolis,  St.  Paul,  Rochester  & 
Dubuque  Electric  Traction  Company  is  planning  to  construct  an  electric 
railway  to  connect  Faribault,  Owatonna,  Dodge,  Center,  Cassen  and 
Rochester,  about  seventy  miles  in  length.  M.  W.  Savage,  of  Minneapolis, 
Minn.,  is  president  of  the  company. 

RED  CLOUD,  MINN. — Local  capitalists  are  contemplating  the  in¬ 
stallation  of  an  ice  plant.  It  is  proposed  to  purchase  exhaust  steam 
and  iMiwer  from  the  municipal  electric  plant. 

ROCHESTER,  MINN. — Plans  are  being  considered  for  moving  the 
municipal  electric-light  plant  nearer  the  river  and  installing  a  system  of 
cluster  lamps,  plans  for  which  have  been  prepared  by  Earl  Jackson,  of 
St.  Paul,  Minn.,  engineer. 

NEW  .-M’GUST.'X,  MISS. — The  New  .\ugusta  Telephone  Company  is 
(ilanning  to  extend  its  telephone  system  in  the  rural  districts. 

KANS.'XS  CITY,  MO. — The  Missouri  &  Kansas  Interurban  Railway 
Company,  which  operates  an  electric  railway  connecting  Kansas  City 
and  Olathe,  Kan.,  a  distance  of  twenty-two  miles,  has  sold  its  property 
to  the  McKinley  traction  interests.  The  new  owners  will  extend  the 
railway  to  Lawrence  and  Topeka. 

KIRKSVILLE,  MO. — The  City  Council  has  decided  to  call  an  elec¬ 
tion  to  submit  the  proposition  to  issue  bonds  to  the  amount  of  $65,000, 
the  proceeds  to  be  used  to  install  a  municipal  electric  light  plant  to  fur¬ 
nish  electricity  to  light  the  streets  of  the  city  and  to  pump  water  from 
the  Chariton  River,  six  miles  distant,  to  the  voters. 

MILES  CITY,  MONT. — The  capital  stock  of  the  Miles  City  &  Eladaka 
Telephone  Company  has  been  increased  from  $6,000  to  $25,000. 

CH.M’PELL,  NEB. — It  is  reported  that  the  proposition  to  issue 
bonds,  the  proceeds  to  be  used  for  the  construction  of  an  electric  light 
plant  in  Cha|ipell,  will  be  submitted  to  a  vote. 

CORTL.-\ND,  NEB. — The  Cortland  Telephone  Company  is  contemplat 
iug  the  construction  of  a  new  telephone  exchange  building. 

LINCOLN,  NEIt. — The  Lincoln  Traction  Company  has  submitted  a 
proposition  to  the  City  Council  offering  to  furnish  and  maintain  all  wires, 
transformers,  not  including  lamps  and  globes,  for  the  ornamental  lighting 
s\  stem  in  the  business  district  for  a  period  of  five  years,  with  the  pro¬ 
vision  that  the  city  may  have  the  option  to  cancel  the  contract  at  any 
time  by  giving  60  days’  notice  and  purchasing  the  equipment  at  cost  of 
installation.  The  offer  is  based  on  a  5  per  cent  return  of  the  investment 
of  $12,000,  which  the  City  Light  Commissioner  estimates  as  the  cost  of 
completing  the  installation,  as  follows:  Five  per  cent  on  $12,000,  the 
cost  of  installation,  $600;  5  per  cent  for  maintenance  and  depreciation  on 
installation,  $600;  lamps  and  globes  to  be  furnished  at  cost;  electricity 
for  lamps  to  be  supplied  at  the  rate  of  3  cents  per  kw-hour,  which  is  25 
per  cent  less  than  the  city  is  now  furnishing  it.  If  given  the  contract 
the  company  claims  it  can  complete  the  installation  of  the  system  within 
one  week. 

STR.'XTTON,  NEB. — .\t  an  election  litld  recently  the  projwsition  to 
install  an  electric  light  plant  in  Stratton  was  carried. 

WYMORE,  NEB. — The  installation  of  an  electric-light  plant  in  Wymore 
is  reported  to  be  under  consideration. 


FALLON,  NEV. — The  City  Council  is  reported  to  be  negotiating  with 
the  United  States  government  in  connection  with  utilizing  the  water 
power  in  the  canal,  located  six  miles  from  Fallon,  to  generate  electricity 
to  be  transmitted  to  the  City  of  Fallon.  The  canal  has  a  drop  of  26 
feet,  carrying  50  second-feet  of  water.  C.  L.  Noble  is  city  clerk. 

BRETTON  WOODS,  N.  H. — Announcement  has  been  made  that  the 
Boston  &  Maine  Railroad  Company  is  planning  to  equip  the  railway 
which  climbs  Mount  Washington  for  electrical  operation.  It  is  proposed 
to  build  a  power  plant  at  the  base  of  the  mountain  to  supply  electricity 
for  operating  the  railway  and  for  a  searchlight,  which  it  is  proposed  to 
install  at  the  summit;  also  for  lighting  the  hotel  at  the  top  of  the  moun¬ 
tain. 

MILLVILLE,  N.  J. — The  Millville  Manufacturing  Company,  of  Mill¬ 
ville,  N.  J.,  has  engaged  Charles  T.  Main,  of  Boston,  .Mass.,  mill  archi¬ 
tect  and  engineer,  to  take  charge  of  the  reconstruction  of  the  power 
system  of  its  cotton  bleachery.  The  original  equipment,  consisting  of 
simple  condensing  engines,  driving  line  shafting  and  return  tubular 
boilers,  is  to  be  replaced  by  non-condensing  steam  turbine  and  a  bat¬ 
tery  of  high-pressure  water-tube  boilers.  Induction  motors  will  be  used 
to  operate  the  entire  bleachery.  The  contract  for  turbine  and  electrical 
equipment  has  been  awarded  to  the  Allis-Chalmers  Company,  of  Mil 
waukee,  Wis. 

MORRISTOWN,  N.  J. — The  Morris  Township  Committee  has  entered 
into  a  contract  with  the  Morris  &  Somerset  Electric  Company  for  street 
lighting  for  a  period  of  five  years,  under  the  terms  of  which  the  com 
pany  is  to  furnish  seventy  or  more  tungsten  lamps  of  25  cp  at  the  rate 
of  $18  each  per  year.  The  company  also  agrees  to  extend  its  lines  with¬ 
out  charge  to  the  township. 

NEW  BRUNSWICK,  N.  J. — The  Hudson  &  Middlesex  Telegraph  &• 
Telephone  Company  has  filed  an  amendment  to  its  charter  increasing  its 
capital  stock  to  $1,000,000. 

S.\LEM,  N.  J. — The  plant  and  holdings  of  the  Salem  Electric  Com 
pany,  of  Salem,  N.  J.,  have  been  purchased  by  W.  S.  Barstow  &  Com¬ 
pany,  of  New  York,  N.  Y.  It  is  understood  that  the  new  owners  will 
make  extensions  and  improvements  to  the  plant  during  the  coming  year. 

.■\LR.\NY,  N.  Y. — The  New  York  Telephone  Company  has  applied 
to  the  Public  Service  Commission,  Second  District,  for  permission 
to  purchase  the  property  of  the  .Amsterdam  Automatic  Telephone  Com¬ 
pany  for  a  consideration  of  $150,000,  to  merge  the  Trumansburg  Tele 
phone  Company,  the  Jefferson  County  Telephone  Company,  and  to  trans¬ 
fer  the  rights,  property  and  franchises  formerly  belonging  to  the  Cen 
tral  New  York  Telephone  &  Telegraph  Company  in  Oneonta,  Unadilla. 
Richford  Springs,  Laurens,  Cooperstown  and  Walton,  now  owned  by  the 
New  York  Telephone  Company,  to  the  Otsego  &  Delaware  Telephone 
Company  for  the  sum  of  $98,000.  The  New  York  Telephone  Company 
also  asks  for  authority  to  sell  its  property  in  .Allegany  County,  includ¬ 
ing  rights  and  privileges  granted  to  the  New  York  &  Pennsylvania  Tele 
phone  &  Telegraph  Company  by  the  villages  of  Wellsville  and  .-Vndover, 
to  the  .Allegany  Telephone  Company,  of  Wellsville,  the  consideration 
to  be  $35,000.  , 

BINGHAMTON,  N.  Y. — The  City  Council  is  considering  the  question 
of  issuing  $158,000  in  bonds,  the  proceeds  to  be  used  to  establish  a 
municipal  electric-light  plant  in  Binghamton.  The  proposition  will  prob¬ 
ably  soon  be  submitted  to  a  vote. 

ELMIRA,  N.  Y. — The  Public  Service  Commission  has  authorized  the 
Elmira  Water,  Light  &  Railroad  Company  to  issue  bonds  to  the  amount 
of  $243,995,  to  be  sold  at  not  less  than  87,  the  proceeds  to  be  used  for 
the  discharge  of  indebtedness  incurred  for  capital  purposes  and  various 
extensions  and  improvements  to  its  property  iri  Elmira  and  vicinity. 

ERIEX’ILLE,  N.  Y. — Messrs.  Parker  and  Newton  have  purchased  the 
plant  and  holdings  of  the  Earlville  Telephone  Company  and  are  organ¬ 
izing  a  new  company  under  the  name  of  the  Erieville  Telephone  Company 
to  operate  the  same.  Plans  arc  being  made  for  extensive  improvements, 
including  the  installation  of  a  new  switchboard  at  Erieville,  the  recon¬ 
struction  of  the  village  lines,  and  dividing  the  heavy-loaded  farmer  lines. 
The  system  in  New  Woodstock  will  be  greatly  improved,  as  well  as  the 
toll  service,  which  will  be  obtained  by  the  way  of  New  Wood.stock. 

HOLLEY,  N.  Y. — The  N’illage  Trustees  have  engaged  Charles  D.  Cole, 
of  .Albion,  N.  Y.,  to  make  investigations  at  the  municipal  electric  light 
plant  and  report  to  the  board  as  to  the  advisability  of  making  improve¬ 
ments  and  extensions  to  the  system  or  disposing  of  same. 

MOUNT  N’ERNON,  N.  Y. — The  Common  Council  has  passed  a  reso¬ 
lution  providing  that  a  bill  be  sent  to  the  Legislature  compelling  the 
electric  light,  telephone  and  telegraph  companies  to  place  all  their  wires 
underground  throughout  the  city.  The  bill  if  passed  will  go  into  effect 
immediately  and  the  city  is  to  be  given  the  right  to  remove  all  poles  left 
above  ground  after  Jan.  t,  1912. 

NEW  YORK,  N.  Y. — The  Board  of  Estimate  has  granted  the  Elec¬ 
tric  Protection  Company  a  franchise  to  install  and  operate  an  automatic 
fire  and  burglar-alarm  service  in  this  city. 

OGDENSBURG,  N.  Y. — Sealed  proposals  will  be  received  by  the 
Board  of  Water  Commissioners,  Ogdensburg,  N.  Y.,  until  March  7  for 
the  construction  of  covered  sand  filters,  pipe  lines,  steam  and  electrical 
pumping  machinery,  water  turbine,  electrical  equipment,  boilers  and  other 
appurtenances.  Plans  may  be  seen  and  copies  of  specifications,  pro¬ 
posal  bond  and  contract  obtained  at  the  above  office,  or  at  the  office  of 
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llazen  &  Whipple,  consulting  engineers,  103  Park  Avenue,  New  York, 
N.  Y.  James  M.  Wells  is  chairman  of  the  board. 

ELIZABETHTOWN,  N.  C. — The  Bladen  Telephone  Company  is  plan¬ 
ning  to  erect  and  operate  telephone  lines  in  the  Counties  of  Bladen, 
Columbus,  Cumberland,  Brunswick  and  New  Hanover.  The  company  is 
capitalized  at  $10,000  and  the  incorporators  are:  John  McDowell,  R.  S. 
White  and  J.  D.  Mercer. 

MURPHY,  N.  C. — It  is  reported  that  a  company  has  been  organized 
to  construct  a  hydroelectric  power  plant.  Ceorge  A.  Browning  is  inter¬ 
ested  in  the  project. 

WILMINGTON,  N.  C. — The  Tidewater  Power  Company  will  soon  be 
in  the  market  for  a  boiler,  one  soo-kw  rotary  converter  and  two  200-kw 
transformers.  A.  B.  Skelding,  of  Wilmington,  N.  C.,  is  purchasing 
agent. 

BUXTON,  N.  D. — The  stockholders  of  the  Red  River  Valley  Telephone 
Company  has  increased  its  capital  stock  from  $100,000  to  $200,000. 

CLEVELAND,  OHIO. — The  Qeveland  Electric  Illuminating  Company 
has  awarded  contracts  for  the  superstructure  of  its  new  power  house  on 
East  Seventieth  Street,  amounting  to  $150,000,  to  the  National  Concrete 
Fireproofing  Company  for  general  work  and  to  T,  H.  Brooks  &  Company 
for  structural  steel  work. 

CLEVELAND,  OHIO. — Sealed  bids  will  be  received  by  the  Cuya¬ 
hoga  County  Building  Commission,  425-427  Garfield  Building,  Cleveland, 
Ohio,  for  electric  light  fixtures  for  the  new  court  house.  Plans  and 
specifications  may  be  seen  at  149  Court  House,  and  duplicate  copies  may 
be  obtained  from  C.  F.  Schwenfurth,  architect.  New  England  Building, 
Cleveland,  Ohio.  A  deposit  of  $200  will  be  required  for  the  plans,  of 
which  $100  will  be  refunded  upon  feturn  of  same. 

HAMILTON,  OHIO. — The  plant  of  the  Carr  Milling  Company  at  Ham¬ 
ilton,  Ohio,  is  reported  to  have  been  destroyed  by  fire  recently,  entail¬ 
ing  a  loss  of  about  $120,000.  It  is  understood  that  the  mill  will  be 
rebuilt.  Considerable  flour  milling  machinery  and  power  equipment  will 
he  required. 

LUCKEY,  OHIO. — The  Webster  Telephone  Company  is  contemplating 
extensive  improvements  to  its  system. 

MONTPELIER,  OHIO. — Plans  are  being  considered  for  improvements 
to  the  municipal  electric  light  plant,  which  will  include  the  installation 
of  a  two-phase,  revolving-field  generator  and  establishing  a  twenty-four- 
hour  service  for  both  lamps  and  motors.  It  is  proposed  to  discard  the 
Warren  alternator  now  in  use.  A.  E.  Waymire  is  superintendent. 

MT.  VICTORY,  OHIO.— The  plant  and  holdings  of  the  Mt.  Vic¬ 
tory  Telephone  Company  have  been  purchased  by  the  United  Telephone 
Company,  of  Belle fontaine,  Ohio,  for  a  consideration  of  $19,250.  The 
Mt.  Victory  company  operates  exchanges  at  Mt.  Victory  and  Ridgeway. 

SPRINGFIELD,  OHIO. — The  executive  board  of  the  Osterlin  Orphans’ 
Home  is  reported  to  be  considering  the  installation  of  an  electric-light 
plant  at  that  institution. 

UPPER  SANDUSKY,  OHIO. — The  plant  and  holdings  of  the  Citizens’ 
Electric  Light  &  Power  Company  arc  reported  to  have  been  purchased  by 
the  American  Gas  &  Electric  Company,  of  Providence,  R.  I.  It  is  under¬ 
stood  that  the  plant  will  be  enlarged  and  improvements  made. 

WOODSDALE,  R.  F.  D.,  TRENTON,  OHIO.— It  is  reported  that 
plans  are  being  considered  for  the  construction  of  a  large  electric  power 
plant  in  Woodsdale  to  furnish  power  for  the  paper  mills  in  this  vicinity. 
Surveys  have  been  made  of  the  property  belonging  to  the  Chatfield- 
Woods  Paper  Company,  of  Cincinnati,  Ohio.  It  is  said  that  Eastern 
capitalists  will  construct  the  plant,  the  cost  of  which  is  estimated  at 
$500,000.  The  plant,  if  erected,  will  supply  electricity  to  the  surround¬ 
ing  villages. 

.■\RDMORE,  OKL.\. — Ed.  S.  Perr”  of  Coalgate,  Okla.,  is  reported 
to  be  preparing  plans  for  the  construction  of  a  hydroelectric  power  plant. 

BOYNTON,  OKLA. — The  City  Council  is  reported  to  be  considering 
the  question  of  installing  an  electric  light  plant,  water-works  system  and 
laying  of  gas  mains. 

FOR.AKER,  OKL.\. — The  proposition  to  issue  $5,000  in  bonds,  the 
proceeds  to  be  used  for  the  installation  of  an  electric  light  system,  is  re¬ 
ported  to  have  been  defeated  at  an  election  held  recently. 

OKLAHOM.\  CITY,  OKL.\. — A  meeting  of  the  stockholders  of  the 
Oklahoma  Railway  Company  will  be  held  Feb.  24  to  vote  on  the  propo¬ 
sition  to  increase  the  capital  stock  of  the  company  from  $3,000,000  to 
$15,000,000,  and  also  to  approve  an  issue  in  bonds  to  the  amount  of 
$12,000,000,  the  proceeds  to  be  used  for  the  construction  of  inter- 
urban  railways  connecting  Guthrie,  Oklahoma  City,  El  Reno,  Norman 
and  other  central  Oklahoma  cities. 

HOOD  RIVER,  ORE. — The  plant  and  holdings  of  the  Hood  River 
Light,  Power  &  Water  Company  are  reported  to  have  changed  hands 
again,  and  are  now  owned  by  the  Pacific  Coast  Light  &  Power  Company. 
It  is  understood  that  if  the  city  votes  to  take  over  the  water-works  system 
work  on  the  electric  line  through  the  Hood  River  Valley  will  begin 
in  the  spring.  It  is  also  reported  that  the  new  company  proposes  to 
transmit  electricity  generated  at  the  plant  on  the  Hood  River  to  Portland. 

MEDFORD,  ORE. — The  City  Council  has  granted  a  franchise  for  an 
electric  railway  through  Medford. 

REDMOND,  ORE. — Preliminary  plans  are  being  prepared  by  the 
Crook  County  Water,  Light  &  Power  Company  for  installing  a  250-kw 
alternating-current,  60-cycle,  3-phase,  2300-volt  hydroelectric  plant  at 


Cline  Falls,  four  miles  distant.  A  transmission  line  will  be  erected  from 
the  plant  at  Qine  Falls  to  the  substation  in  Redmond.  It  is  expected 
to  have  the  plant  completed  and  ready  for  operation  by  next  October. 

J.  G.  McGuffie  is  superintendent. 

DOYLESTOWN,  PA. — Plans  are  being  made  by  the  Philadelphia  & 
Easton  Electric  Railway  Company  for  extending  its  railway  from 
Doylestown  to  Lansdale,  Pa.,  a  distance  of  ten  miles,  where  connections 
will  be  made  with  the  Montgomery  Traction  Company,  which  operates  a 
railway  to  Norristown  and  thence  to  Philadelphia,  via  Chestnut  Hill. 

LANCASTER,  PA. — A  syndicate  of  Philadelphia  capitalists  has  pur¬ 
chased  the  property  and  holdings  of  the  Lancaster  &  York  F'urnace  Street 
Railway  Company,  of  Lancaster,  Pa.,  and  of  the  Colemanville  Water  & 
Power  Company,  of  Colemanville.  The  new  owners  will  improve  and 
extend  the  electric  railway. 

MERCER,  PA. — The  County  Commissioners  have  awarded  the  contract 
for  the  installation  of  an  electric  plant  in  the  new  court  house  to  the 
American  Warming  &  Heating  Company,  of  Pittsburgh,  Pa.,  for  about 
$8,600.  The  small  plant  now  in  the  court  house  will  be  utilized  to  supply 
electricity  for  the  outside  lamps  and  the  clock. 

NEW  CASTLE,  PA. — The  Council  Committee  is  making  investigations 
of  available  sites  for  the  proposed  municipal  electric  light  plant  in  New 
Castle. 

PITTSBURG,  PA. — Plans  are  being  considered  by  the  Joplin  &  Pitts¬ 
burg  Railway  Company  for  the  construction  of  a  small  power  house.  The 
company  also  expects  to  purchase  a  generator  with  a  rating  of  about  400 
kw,  an  engine  rated  at  about  600  hp  and  a  150-hp  boiler,  W.  A.  Satterlee 
is  general  manager. 

WILKES-BARRE,  PA. — The  Wilkes-Barre  Railway  Company  is  plan¬ 
ning  to  increase  the  output  of  its  power  plant  and  expects  to  purchase 
one  1500-kw  low-pressure  turbine,  one  750-kw  motor-generator  set,-  four 
500-kw  rotary  converters,  two  300-kw  rotary  converters  and  condensing 
outfit;  also  twenty  new  cars.  Thomas  A.  Wright  is  general  manager. 

CHESTERFIELD,  S.  C. — The  capital  stock  of  the  Chesterfield  Tele¬ 
phone  &  Telegraph  Company  is  to  be  increased  to  $6,000.  The  proceeds 
will  be  used  for  improvements  to  the  system. 

MOBRIDGE,  S.  D. — Application  has  been  made  to  the  Council  for  a 
franchise  to  install  an  electric-light  plant  in  Mob  ridge  by  Tanner  Brothers, 
of  Webster,  and  Hill  &  Smith,  of  Mobridge, 

R.XPID  CITY,  S.  D, — It  is  reported  that  the  Westinghouse  Electric  Si- 
Manufacturing  Company,  of  Pittsburgh,  Pa.,  has  entered  into  a  contract 
with  the  Dakota  Power  Company,  of  Rapid  City,  S.  D.,  to  supply  elec 
tricity  from  its  hydroelectric  power  plant  at  Pactola  to  operate  the  ma¬ 
chinery  at  the  four  mica  mines,  near  Custer,  S.  D.,  owned  by  the  former. 
The  Dakota  Power  Company  recently  took  over  the  plant  and  holdings 
of  the  Rapid  City  Electric  &  Gas  Company,  which  will  be  rebuilt  and 
improved, 

WAUB.AY,  S.  D. — .■\pplication  has  been  made  to  the  City  Council 
by  Boyle  &  Weller,  of  Webster,  S.  D.,  for  a  franchise  to  install  an 
electric  light  plant  in  Waubay,  S.  D. 

KNOXV’ILLE,  TENN. — It  is  reported  that  the  Aluminum  Company 
of  America,  of  Pittsburgh,  Pa.,  has  commenced  work  on  the  construc¬ 
tion  of  a  large  hydroelectric  plant  on  the  Little  Tennessee  River.  It  is 
said  that  the  project  includes  the  development  of  a  new  town.  The 
.\luminum  Company  recently  purchased  the  franchises,  property  rights  and 
other  holdings  of  the  Knoxville  Power  Company.  It  is  understood  that  the 
plant,  when  completed,  will  furnish  electricity  in  Knoxville  and  other 
towns  and  cities  for  industrial  purposes. 

TRACY  CITY,  TENN. — Preparations  are  being  made  by  the  Citizens' 
Telephone  Company  to  extend  its  telephone  lines  to  Monteagle  and  Pel 
ham.  A  switchboard  will  be  installed  in  Tracy  City. 

BRENHAM,  TEX. — Preparations  are  being  made  by  the  Brcnham 
Compress  Oil  &  Manufacturing  Company  for  the  installation  of  an  elec¬ 
tric  power  plant  to  provide  electricity  for  operating  its  oil  mill,  which 
will  be  equipped  for  electric  motor  drive.  The  equipment  will  include 
a  300-hp  compound  condensing  engine  direct  connected  to  a  250-kw 
generator,  switchboard  and  motors.  The  plant  will  be  changed  to 
three-phase,  60-cycle,  2300-volt  system.  It  is  understood  that  contracts 
for  machinery  have  been  placed. 

D.\LLAS,  TEX. — The  City  Commission  has  accepted  the  bid  of  the 
Dallas  Electric  Company  for  the  installation  of  ornamental  street  lamps 
on  Elm  Street.  Under  the  terms  of  the  contract  the  company  agrees  to 
supply  and  maintain  the  lamps  at  the  rate  of  $45  each  per  year  for  a 
period  of  five  years.  It  is  understood  that  the  cost  of  the  lamp  stand¬ 
ards  and  the  maintenance  for  the  first  year  is  to  be  paid  by  the  prop¬ 
erty  owners  in  that  district.  The  contract  for  furnishing  the  lamp 
standards  was  awarded  to  the  Elmer  P.  Morris  Company  at  $55  each. 

GLEN  ROSE,  TEX. — A  franchise  has  been  granted  to  Woodford  M. 
Davis,  of  Dallas,  Tex.,  to  erect  a  dam  across  Paluxy  Creek  to  furnish 
power  to  operate  an  electric  light  and  power  plant. 

GREENVILLE,  TEX. — The  Greenville  Development  Company  is  re¬ 
ported  to  be  contemplating  the  construction  of  an  electric  railway  from 
Greenville  to  Mineral  Heights,  a  distance  of  about  three  miles. 

HOUSTON,  TEX. — Plans  are  being  prepared  by  the  Southwestern 
Telegraph  &  Telephone  Company  for  the  construction  of  a  telephone 
exchange  building  at  San  Jacinto  and  Capitol  Streets,  Houston,  Tex.,  to 
cost  about  $400,000.  The  company  also  contemplates  the  erection  of 
an  exchange  building  in  the  Harrisburg  district. 
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KIRBYVILLE,  TEX. — The  installation  of  an  electric  light  plant  in 
Kirbyville  is  reported  to  be  consideration.  J.  W.  Fleming  and 

J.  Morton  are  said  to  be  interested  in  the  project. 

LOMETA,  TEX. — The  local  electric  light  and  water  plant  is  reported 
to  have  been  purchased  by  J.  E.  Baker,  of  Killeen,  Tex.  It  is  under¬ 
stood  that  the  new  owner  proposes  to  make  improvements  to  the 
systems. 

NIXON,  TEX. — The  business  men  and  farmers  of  Nixon  and  Lees- 
ville  have  purchased  the  Nixon  telephone  system  from  O.  W.  Askey,  for 
a  consideration  of  $4,000. 

WACO,  TEX.— At  an  election  to  be  held  Feb.  14  the  proposition  to 
issue  $350,000  in  bonds,  the  proceeds  to  be  used  for  the  construction  of 
an  electric  light  plant,  will  be  submitted  to  a  vote. 

OGDEN,  UTAH. — The  City  Council  has  granted  a  franchise  to  A.  L. 
Brewer,  J.  S.  Lewes,  Joseph  Scowcroft,  J.  N.  Spargo  and  A.  T.  Wright 
to  construct  and  operate  an  electric  power  plant  and  supply  electricity 
for  lamps,  heat  and  motors  in  Ogden. 

BURLINGTON,  VT. — The  Burlington  Light  &  Power  Company  has 
served  an  injunction  restraining  the  City  Council  from  expending  $27,000 
for  additional  equipment  for  the  municipal  electric  light  plant.  The 
company  claims  that  the  purpose  of  installing  additional  machinery  is  for 
the  purpose  of  supplying  electricity  for  commercial  lighting,  which  it 
claims  the  city  has  no  right  to  do  under  its  charter.  A  bill  enabling  the 
city  to  issue  $50,000  in  bonds  for  additional  equipment  was  killed  in 
the  Senate,  and  the  City  Council  voted  to  authorize  the  Electric  Light 
Commissioner  to  spend  $27,000  for  improvements. 

RUTLAND,  VT. — Arrangements  are  being  made  by  the  Rutland  Rail¬ 
way,  Light  &  Power  Company  for  the  construction  of  a  new  substation 
near  the  Eureka  quarry  at.  North  Poultney.  The  building  will  be  20  ft. 

X  20  ft.  and  will  be  equipped  with  75-kw  transformers  transforming 
current  from  13,200  volts  to  2300  volts.  G.  Tracy  Rogers  is  president. 

LYNCHBURG,  VA. — The  Lynchburg  Traction  &  Light  Company  has 
recently  purchased  a  looo-kw  Curtis  turbo-generator,  which  will  be  in¬ 
stalled  at  its  plant  at  Lynchburg  in  March.  The  company  expects  to 
place  contract  during  the  next  two  months  for  building  one  mile  of 
track  in  Lynchburg.  D.  C.  Frost  is  superintendent. 

BELLEVUE,  WASH. — Preparations  are  being  made  by  the  Bellevue 
Electric  Company,  of  Bellevue,  Wash.,  recently  incorporated,  for  the 
construction  of  an  electric  plant,  work  on  construction  of  which  will 
begin  in  the  spring.  The  company  proposes  to  supply  electricity  for  a 
large  dairying  district  lying  between  Lake  Washington  and  Lake  Sam 
mamish,  and  the  coal  mining  and  timber  district  adjacent.  It  is  under¬ 
stood  that  the  company  also  contemplates  building  a  railway,  twenty  miles 
in  length. 

HILLYARD,  WASH. — The  Panhandle  Railroad  Company,  which  is 
erecting  a  large  power  plant  on  the  Priest  River,  has  applied  to  the  City 
Council  for  a  franchise  to  supply  electricity  for  lamps  and  motors  in 
Hillyard.  The  company  offers  to  furnish  arc  lamps  for  street  light¬ 
ing  at  $48  each  per  year  and  electricity  for  domestic  purposes  for  8 
cents  per  kw-hour.  The  city  now  pays  the  Washington  Water  Power 
Company  $60  per  lamp  per  year  for  street  lighting,  and  10  cents  per 
kw-hour  for  electricity  for  domestic  lighting.  A  proposition  has  also 
been  submitted  by  the  company  whereby  the  city  may  own  its  own  dis¬ 
tributing  plant  and  purchase  energy  at  wholesale  of  the  company.  The 
company  expects  to  have  its  plant  ready  for  operation  within  eighteen 
months. 

SPOKANE,  WASH. — The  Allis-Chalmers  Company,  of  Milwaukee, 
Wis.,  has  been  awarded  the  contract  for  the  installation  of  a  new  unit 
for  the  up-river  pumping  station,  to  cost  $12,000.  This  unit  will  com¬ 
plete  the  four  units  at  the  new  pumping  station,  each  unit  having  a 
capacity  of  13,500,000  gallons  per  day. 

NEWVILLE,  W.  V^A. — The  Newville  Telephone  Company,  recently  in¬ 
corporated,  proposes  to  purchase  the  telephone  line  in  the  Holly  district 
in  Braxton  County,  and  will  also  build  additional  lines.  The  company 
is  capitalized  at  $5,000.  Benjamin  H.  Adkison.  of  Corley,  W.  Va.,  and 
Fesse  Skidmore,  of  Newville.  W.  Va.,  are  among  the  incorporators. 

BAYFIELD.  WIS. — Plans  arc  being  considered  for  changing  the  sta¬ 
tion  equipment  of  the  municipal  electric  plant.  It  is  proposed  to  install 
direct-connected  units,  new  switchboard  and  motor-driven  pumps,  and 
to  change  the  current  to  three-phase,  60-cycle,  2300  volts,  which  will 
probably  be  done  in  1912.  F.  M.  Herrick,  Jr.,  is  superintendent. 

BONDUEL,  WIS. — Messrs.  Dietrich  &  Brandt,  owners  of  the  Bonduel 
Roller  Mills,  are  reported  to  be  contemplating  the  installation  of  an 
electric-light  plant. 

CECIL,  WIS. — The  Green  Valley  Toll  Line  Company  has  filed  amend¬ 
ments  to  its  charter  increasing  its  capital  stock  from  $2,500  to  $15,000. 

MOSINEE,  WIS. — Preparations  are  being  made  to  erect  an  electric- 
light  plant  in  Mosinee  to  cost  about  $4,000.  W.  A.  Von  Berg  is  engineer 
in  charge. 

MT.  HOREB,  WIS. — The  Mt.  Horcb  Electric  Light  Company  is  con¬ 
templating  the  installation  of  an  ice  plant,  exhaust-steam-heating  sys¬ 
tem  and  also  establishing  a  day  circuit.  H.  M.  Harper  is  president  and 
general  manager. 

CALGARY,  ALT.\.,  CAN. — Announcement  has  been  made  by  the  Cal¬ 
gary  Power  Company  that  iM  Kananaskis  will  be  ready  to  supply 

power  hv  April  1. 


CALGARY,  ALT.A.,  CAN,— Bids  will  be  received  by  the  City  Commis¬ 
sioners  until  Feb.  13  for  300,  more  or  less,  1  ft ve>Uimp.  ornamental,  lamp¬ 
posts,  to  be  delivered  in  carloads  as  required.  Globes  are  to  be  of  light 
alabaster.  Each  post  must  be  equipped  with  Edison  sockets,  all  com¬ 
plete  and  ready  for  wiring  up.  Bidders  will  also  submit  prices  on  extra 
globes  which  might  be  required.  Tungsten  lamps  will  be  supplied  by  the 
city.  All  parties  tendering  bids  must  submit  designs,  together  with  full 
dimensions,  weights,  etc.  A.  G.  Graves  is  city  commissioner. 

EDMONTON,  ALTA.,  CAN. — Superintendent  Griffith  of  the  municipal 
telephone  system  has  submitted  estimates  for  improvements  and  exten¬ 
sions  to  the  municipal  telephone  system  this  year,  providing  for  an  ex¬ 
penditure  of  $130,000. 

EDMONTON,  ALTA.,  CAN. — Preliminary  plans  have  been  prepared 
by  the  City  of  Edmonton  for  a  hydroelectric  development  of  60,000  hp 
on  the  Athabasca  River,  105  miles  north  of  this  city.  Application  for 
permission  for  the  development  has  been  made  to  the  Dominion  govern¬ 
ment. 

EDMONTON,  .-XLT.A.,  CAN. — Announcement  has  been  made  by  the 
provincial  government  that  it  will  erect  a  telephone  line  from  .\tha- 
basca  Landing  to  Fort  McMurray,  a  distance  of  250  miles,  this  year. 

A  line  will  also  be  built  into  the  Peace  River  County,  where  about  250- 
miles  will  be  erected  during  1911. 

OKOTOKS,  ALTA.,  CAN. — The  Alberta  Electric  Company  has  applied 
for  a  charter  for  the  purpose  of  building  a  number  of  electric  railways 
in  this  province.  The  main  office  of  the  company  will  be  located  iiv 
Okotoks. 

KELOWNA.  B.  C.,  CAN. — Preparations  are  being  made  for  the  in¬ 
stallation  of  additional  equipment  in  the  municipal  electric  light  plant, 
including  a  75-hp  tandem  compound  engine,  direct-connected  to  a  50-kw 
alternating-current  generator  and  exciter,  to  take  care  of  the  night  load 
after  midnight.  Bids  are  now  being  received  for  the  machinery.  For 
further  information  address  D.  Leckie. 

KITSILANO,  B.  C.,  CAN, — The  British  Columbia  Telephone  Com¬ 
pany  has  awarded  a  contract  to  Smith  &  Sherbourne,  Vancouver,  B.  C.. 
for  the  construction  of  a  new  telephone  exchange  in  Kitsilano,  to  cost 
$44,000. 

SOUTH  VANCOUVER,  B.  C.,  CAN.— The  British  Columbia  Tele 
phone  Company  has  been  granted  permission  to  erect  telephone  lines 
in  various  parts  of  the  city.  The  company  will  make  extensive  addi¬ 
tions  to  its  system  at  once. 

VANCOUVER,  B.  C.,  CAN. — The  city  electrician  has  recommended 
various  improvements  needed  by  the  city,  which  will  require  an  expendi¬ 
ture  of  $200,000. 

VERNON,  B.  C.,  CAN. — Arrangements  have  been  made  by  the  Co- 
teau  Power  Company  for  the  construction  of  an  electric  railway  to 
Lumby,  work  on  which  will  begin  as  soon  as  the  weather  will  permit. 

VERNON,  B.  C.,  CAN. — The  Kamloops-Okanagan  telephone  “circle’" 
has  been  completed  by  the  government.  The  circle  is  372  miles  around 
and  required  over  500  miles  of  wire.  Several  branch  lines  will  be  erect¬ 
ed  by  the  government  this  year. 

BRANDON,  MAN.,  CAN. — II.  P.  Blackwood,  attorney,  of  Winnipeg, 
Man.,  has  applied  to  the  Manitoba  Parliament  for  a  charter  for  a  com¬ 
pany  which  proposes  to  build  electric  street  railways  in  and  about 
Brandon. 

BRANDON,  MAN.,  CAN. — Plans  are  being  considered  for  improve¬ 
ments  to  the  water-works  system,  including  the  erection  of  an  elevated 
tank  and  the  installation  of  two  electrically  driven  pumps.  .^.  W.  Shaw 
is  superintendent  and  engineer. 

WINNIPEG,  M.\N,,  CAN. — McDonald,  Sullivan,  Haggart  &  Tarr, 
attorneys,  are  seeking  a  charter  for  a  company  which  proposes  to  con¬ 
struct  several  electric  railways  in  Manitoba. 

WINNIPEG,  MAN.,  CAN. — The  Winnipeg  River  Railway  Company 
has  applied  for  a  charter  for  the  purpose  of  building  an  electric  railway 
from  the  City  of  Winnipeg  to  the  Winnipeg  River,  a  distance  of  seventy 
miles.  H.  P.  Blackwood  is  attorney. 

WINNIPEG,  MAN.,  CAN. — Tenders  will  be  received  by  F.  C.  Pat¬ 
terson,  chairman  Manitoba  Telephone  Commission,  until  Feb.  14  for  all 
supplies  and  materials  required  by  the  department  during  the  presen' 
year,  the  cost  of  which  is  estimated  at  $600,000. 

WINNIPEG,  MAN.,  CAN. — Smith,  Kerry  &  Chace,  of  Toronto,  Ont., 
and  Winnipeg,  Man.,  consulting  engineers  for  the  civic  power  plant,  now 
being  constructed  at  Point  du  Bois,  estimate  that  additional  machinery 
required  for  the  completion  of  the  development  will  cost  $980,000. 

WINNIPEG,  MAN.,  CAN. — Plans  have  been  prepared  by  the  Mani¬ 
toba  Telephone  Commission  for  extensive  developments  and  repairs  to 
the  system  this  year,  which  will  involve  an  expenditure  of  over 
$2,000,000.  A  large  number  of  new  lines  will  be  built  and  rural  systems 
organized  this  summer.  F.  L.  Patterson  is  chairman  of  the  commission. 

WINNIPEG,  MAN.,  CAN. — Bids  will  be  received  until  Feb.  22  by 
.Magnus  Peterson,  secretary  Civil  Board  of  Control,  for  all  the  conduit 
work  to  be  done  this  year.  It  is  proposed  eventually  to  place  all  wires 
in  the  city  underground,  the  cost  of  which  is  estimated  at  $650,000. 
Specifications  may  be  seen  at  the  office  of  F.  E.  Cambridge,  city  elec¬ 
trician. 

DUN  DAS,  ONT.,  CAN-. — The  Hydroelectric  'Power  Commission  has 
announced  the  rates  to  be  charged  for  electricity  for  lamps  in  Dundas. 
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Th«  price  lias  been  placed 'at  3^  cents  per  kw-hour  witli  a  diaoaoat  •«< 
10  per  cent  for  prompt  payment.  In  addition  to  this  charge,  and  ap¬ 
parently  in  lieu  of  meter  rent,  a  monthly  charge  will  be  made  of  4  cents 
per  100  sq.  ft.  of  floor  space  for  premises  lighted.  The  rate  charged  at 
present  by  the  Hamilton  Electric  Light  &  Power  Company  to  small  con¬ 
sumers  is  10  cents  net  per  kw-hour  and  as  cents  monthly  for  meter 
rent. 

HAMILTON,  ONT.,  CAN. — The  City  Council  has  adopted  a  resolu¬ 
tion  authorizing  the  Board  of  Control  to  engage  an  engineer  to  prepare 
plans  and  estimates  of  cost  of  establishing  a  distribution  plant  for  elec¬ 
tricity  to  be  supplied  by  the  Hydro-Electric  Power  Commission. 

HAMILTON,  ONT.,  CAN. — The  Dominion  Power  &  Traction  Com¬ 
pany  is  planning  extensions  to  its  system  during  the  coming  year,  which 
will  include  the  installation  of  a  6400-kw  alternating-current  generator 
and  a  7100-hp  Voith  turbine  at  its  power  house  in  Hamilton,  also  in¬ 
creasing  the  output  of  the  substation  in  Hamilton  by  8000  kw,  Westing- 
house  equipment  to  be  installed,  and  increasing  the  capacity  of  the 
Brantford  (Ont.)  substation  by  3000  kw,  using  both  Westinghouse  and 
■General  Electric  equipment.  W.  C.  Hawkins  is  secretary  and  general 
manager. 

CARMd^GAY,  SASK.,  CAN. — The  provincial  government  will  open 
an  exchange  in  Carmangay  during  the  next  two  months  and  will  erect 
telephone  ^nes  to  the  adjoining  settlements. 

PRINCE  ALBERT,  SASK.,  CAN. — The  Dominion  Parliatnent  has 
granted  tke  City  of  Prince  Albert  permission  to  develop  a  water  power 
north  of  this  city,  to  cost  about  $2,000,000,  for  which  preliminaries  are 
now  being  prepared. 

PRINCE  ALBERT,  SASK.,  CAN. — The  Electric  Light  Committee  is 
contemplating  the  installation  of  a  6oo-kw  direct-connected  unit,  engine  or 
turbine,  in  the  municipal  electric  light  plant,  for  which  tenders  will  be 
called  for.  Bids  will  be  called  for  preliminary  work  in  connection  with 
a  io,ooo-hp  hydroelectric  plant.  R.  Wright  is  superintendent. 

REGINA,  SASK.,  CAN. — Plans  have  been  prepared  by  the  City  of 
Regina,  for  completing  the  municipal  street  railway  system  during  1911, 
which  will  involve  an  expenditure  of  $212,500  and  include  the  construc¬ 
tion  of  5%  miles  of  track,  to  cost  $135,000;  six  cars,  $38,000;  snow 
sweeper,  $4,500;  car  barns,  $15,000  and  the  installation  of  a  generating 
unit,  $20,000.  The  city  plans  to  expend  as  much  more  in  1912. 

S.XSKATOON,  SASK.,  CAN. — Recommendations  have  been  submitted 
by  E.  L.  White,  superintendent  of  the  municipal  electric  light  plant,  for 
improvements  and  extensions  to  the  municipal  plant,  requiring  an  ex 
penditure  of  $^i4*,650.  Additional  machinery  will  be  purchased. 


Industrial  Companies, 


THE  ALBERGER  GAS  ENGINE  COMPANY,  of  Buffalo,  N.  Y.,  has 
been  chartered  with  a  capital  stock  of  $221,000  by  C.  H.  Taylor,  L.  E.  R. 
French  and  I.  G.  Holender,  all  of  Buffalo,  N.  Y.  The  company  proposes 
to  manufacture  and  deal  in  engines,  machinery,  gas  engines,  boilers,  etc. 


THE  BENTLEY-SNYDER  COMPANY,  of  North  Aurora,  Ill.,  has  been 
incorporated  with  a  capital  stock  of  $75,000  by  Wilton  Bentley,  Frederick 
T.  Snyder  and  James  V.  Cunningham.  The  company  proposes  to  manu¬ 
facture  and  deal  in  metals,  electricity  and  electric  furnace  products. 

THE  CARR-HAMILTON  ENGINE  COMPANY,  of  Wheeling,  W.  Va., 
has  been  incorporated  with  a  capital  stock  of  $25,000  by  W.  M.  Carr, 
Benjamin  E.  Hamilton,  Jacob  Loomis  and  others.  The  company  proposes 
to  manufacture  engines. 

THE  CARR-HAMILTON  ENGINEERING  COMPANY,  of  Wheeling, 
W.  \'a.,  has  filed  articles  of  incorporation  with  a  capital  stock  of  $25,000 
to  do  a  general  engineering  business.  The  incorporators  are;  W.  M. 
Carr,  B.  E.  Hamilton,  Jacob  Loomis  and  others. 

THE  ELECTRIC  FIRE  ENGINE  COMPANY,  of  Newark.  N.  Y.,  has 
been  chartered  with  a  capital  stock  of  $12,000  to  do  a  general  contracting 
business,  etc.  The  incorporators  are:  J.  A.  Hynes,  W.  L.  Browe,  Sr., 
and  H.  Spangenthal,,  of  Newark,  N.  Y. 

W.  H.  GAHAGAN,  of  Brooklyn,  N.  Y.,  has  filed  articles  of  incorpora¬ 
tion  with  a  capital  stock  of  $25,000  for  the  purpose  of  doing  a  general 
engineering  and  construction  business.  The  incorporators  are;  W.  IL 
Gahagan,  H.  J.  Cusick  and  H.  Frohwitter,  of  Brooklyn,  N.  Y. 

THE  GREYHOUND  MOTOR  COMPANY,  of  Buffalo,  N.  Y.,  has 
been  chartered  by  W.  A.  Chadeayne,  G.  A.  Getter  and  F,  G.  Baker.  The 
company  is  capitalized  at  $50,000  and  proposes  to  manufacture  motor 
vehicles,  engines,  meters,  etc.,  and  has  established  its  works  and  offices 
at  1443  Niagara  Street,  Buffalo,  N.  Y. 

THE  INTERNATIONAL  ELECTRIC  FIXTURE  &  CONTRACTING 
COMPANY,  of  St.  Louis,  Mo.,  has  been  incorporated  with  a  capital 
stock  of  $100,000  by  Oliver  T.  Hiras,  Paul  Brown,  Jr.,  and  Robert 
Holmes. 

THE  T.  FRED  LEE  COMPANY,  of  New  York,  N.  Y.,  has  filed  ar¬ 
ticles  of  incorporation  with  a  capital  stock  of  $50,000  for  the  purpose  of 
manufacturing  electrical  supplies  and  appliances.  The  incorporators  are: 
T.  F.  Lee,  of  Brookline,  Mass.;  W.  B.  Johnson,  of  New  York,  N.  Y.,  and 
F.  F.  Green,  of  New  Rochelle*  N.  Y. 

THE  MONITOR  CONTROLLER  COMPANY,  of  Baltimore,  Md..  has 


been  Mieorporated  with  a  capital  stock  of  ^S.ooo  by  WHHBm  4;  Twwjt, 
William  T.  Holmes  and  Charles  R.  Darling,  lod  Gay  Street,  Baltimore, 
Md.  The  company  proposes  to  manufooture  mechanieid  otid  eleetricai 
devices. 

THE  MORRIN  CLIMAX  BOILER  COMPANY,  of  Jersey  City,  N.  J., 
has  been  chartered  with  a  capital  stock  of  $100,000  by  T.  F,  Morrin,  E.  T. 
Morrin  and  T.  J.  O’Day.  The  company  proposes  to  manufacture  boilers, 
steam  generators,  pipe  fittings,  etc. 

THE  NEWCOMB  CARBURETOR  COMPANY,  of  Harrison.  N.  Y.. 
has  been  incorporated  by  E.  C.  Newcomb,  of  North  Scituate,  Mass.; 
E.  C.  Chamberlain,  of  New  York,  N,  Y.,  and  G.  F.  Chamberlain,  of 
Harrison,  N.  Y.  The  company  is  capitalized  at  $too,ooo  and  proposes  to 
manufacture  carburetors,  gas-engine  supplies,  etc. 

THE  NEW  YORK  INCANDESCENT  LAMP  COMPANY,  of  Owego. 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $150,000  to  manu¬ 
facture  electric  lighting  fixtures  and  do  a  general  electrical  business. 
The  incorporators  are:  Frank  C.  McKinney,  of  Montclair,  N.  J. ;  Ray¬ 
mond  E.  Taylor,  27  Pine  Street,  and  Joseph  Gerrardt,  193  West  134th 
Street,  both  of  New  York,  N.  Y. 

THE  NYE  COMPANY,  of  Buffalo,  N.  Y.,  has  been  chartered  with  a 
capital  stock  of  $10,000  by  George  B.  Nye,  Walter  Devereux  and  William 
Palmer,  all  of  Buffalo,  N.  Y. 

THE  PAUL  STEWART  COMPANY,  of  CincinnaU,  Ohio,  has  been 
chartered  with  a  capital  stock  of  $50,000  for  the  purpose  of  dealing  with 
electric  lighting,  traction  and  manufacturing  corporations  throughout 
America,  in  buying  and  selling  power  equipment  and  machinery,  such  as 
engines,  generators,  motors,  etc.  The  company  has  purchased  a  site  la 
Redbank,  on  the  Pennsylvania  Railroad,  and  has  already  erected  one  steel 
and  concrete  building,  100  ft.  x  54  ft.,  to  be  used  as  a  shop  and  ware¬ 
house,  equipped  with  traveling  cranes  and  other  appliances.  The  office 
of  the  company  will  be  located  in  the  First  National  Bank  Building, 
Cincinnati,  Ohio.  Paul  Stewart,  formerly  with  the  John  A.  Stewart 
Electrical  Company,  is  president. 

THE  RADIO  GAS  PRODUCER  COMPANY,  of  St.  Louis,  Mo.,  has 
been  chartered  by  J.  W.  Kolar,  A.  J.  Cunningham,  M.  C.  Burgman  and 
others.  The  company  is  capitalized  at  $50,000  and  proposes  to  manufac 
ture  electrical  apparatus. 

THE  STANDARD  ELECTRO-UTILITIES  COMPANY  (an  Arizona 
corporation)  has  filed  articles  of  incorporation  under  the  laws  of  the 
State  of  Illinois  with  a  capital  stock  of  $150,000.  The  company  proposes 
to  manufacture  electrical  and  mechanical  devices. 

THE  STIRLING  ELECTRIC  COMPANY,  of  Lafayette,  Ind.,  has 
been  chartered  for  the  purpose  of  manufacturing  electric  appliances  and 
dsvices  of  all  kinds  and  machine  tools  and  instruments,  apparatus,  etc. 
The  incorporators  are:  Samuel  T.  Murdock,  Thomas  Duncan,  R.  B. 
Wallace  and  Julius  Bealowitz. 

THE  VICTORIA  COMPANY,  of  Rochester,  N.  Y.,  has  filed  articles 
of  incorporation  with  a  capital  stock  of  $40,000  for  the  purpose  of  manu¬ 
facturing  and  selling  suction  cleaners,  hardware,  specialties,  etc.  The 
incorporators  are:  B.  P.  Mills,  M.  F.  Van  Buskirk  and  W.  S.  Johnson, 
all  of  Rochester,  N.  Y. 

THE  WI-KO  ELECTRIC  CO.MPANY,  of  Chicago,  Ill.,  has  been  incoi 
porated  by  R.  Witz,  S.  Korf  and  C.  W.  Escher,  all  of  Chicago,  III.  The 
company  is  capitalized  at  $25,000  and  proposes  to  manufacture  electrical 
and  gas  fixtures  and  appliances. 


Neb)  Incorporations, 


BIRMINGHAM,  ALA. — ^The  City  Railroad  Company  has  applied  for  a 
charter  to  build  an  electric  railway  in  Birmingham,  Ala.  The  company  is 
capitalized  at  $3,000  and  the  officers  are:  Paul  Mitchell,  president; 
DeWitt  B.  Lightber,  vice-president  and  treasurer,  and  A.  F.  Kummer. 
secretary. 

BENSON,  ARIZ. — Articles  of  incorporation  have  been  filed  for  the 
Benson  Electric  Light,  Power  &  Ice  Company  by  Peter  Jensen,  R.  C. 
Arthur,  W.  M.  Adamson,  S.  F.  Meguire  and  M.  J.  Cunningham.  The 
company  is  capitalized  at  $150,000  and  proposes  to  generate  and  furnish 
electricity  for  lamps  and  motors  and  conduct  an  ice  and  real  estate 
business. 

FRESNO,  CAL. — The  Fresno,  Coalinga  &  Tidewater  Company  has  been 
incorporated  with  a  capital  stock  of  $300,000  by  Charles  J.  Shaw,  of 
Hollister,  Cal.;  A.  G.  Metz,  of  Monterey,  Cal.;  W.  J.  Kilby  and  Frank 
Cheney,  of  Coalinga,  Cal.;  J.  W.  Briscoe,  of  Bakersfield,  Cal.,  and 
others.  The  company  proposes  to  construct  an  electric  railway  to  connect 
Fresno,  Coalinga,  Tidewater  and  Monterey. 

LOS  ANGELES,  CAL. — The  Aerial  Trolley  Car  Company  has  been 
incorporated  with  a  capital  stock  of  $100,000  by  J,  A.  K.  McMillan,  A.  E. 
Dufur,  C.  C.  Melrose,  J.  W.  and  E.  C.  Fawkes. 

SAN  FRANCISCO,  CAL. — The  Shasta  Valley  Power,  Land  &  Irri 
gation  Company  has  been  incorporated  with  a  capital  stock  of  $300,000  by 
C.  Chinn,  L.  J.  Hehring  and  J.  W.  Cochrane. 

WILMINGTON,  DEL. — The  National  Public  Service  Corporation  has 
filed  articles  of  incorporation  under  the  laws  of  the  State  of  Delaware 
with  a  capital  stock  of  $300,000.  The  incorporators  are:  W.  N.  Akers, 
M.  C.  Taylor  and  W.  T.  Malony,  of  Wilmington,  Del. 

E.ARLNTLLE,  ILL. — The  Earlville  Electric  Light  &  Ice  Company  has 
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been  ciiaitcred  with  a  capital  stock  of  $25,000  by  John  A.  Dupee,  C,  A. 
Frank,  A.  C.  Sadler  and  others.  The  company  proposes  to  generate 
electricity  and  gas  and  supply  steam  heat  and  ice. 

EURKKA,  ILL. — The  Eureka  Electric  Service  System,  of  Eureka,  has 
been  incorporated  with  a  capital  stock  of  $40,000  by  T.  O.  Tanton,  Mary 
H.  VVhetzel  and  H.  W.  Bullock.  The  company  will  take  over  the  Eureka 
Electric  Service  System,  owned  and  operated  by  the  late  W.  J,  Whetzel, 
who  was  killed  recently,  an  account  of  the  fatal  accident  having  been 
given  in  the  issue  of  Dec.  29,  1910.  The  company  will  supply  electricity 
in  Eureka  and  deal  in  electrical  supplies. 

WHAT  CHEER,  lA. — Articles  of  incorporation  have  been  filed  for  the 
What  Cheer  Electric  Light  Company  with  a  capital  stock  of  $4,000  by 
Burris  Wilson,  L.  C,  Wilson  and  Robert  Bowie. 

ASHNTLLE,  KY.— The  Citizens’  Telephone  Company  has  been  granted 
a  charter  with  a  capital  stock  of  $3,000.  The  incorporators  arc:  E.  W. 
Elliott,  J.  C.  Bruce,  J.  G.  Coffman  and  others. 

HAZARD,  KY. — The  Jackson-Hazard  Company  has  been  incorporated 
for  the  purpose  of  constructing  a  long-distance  telephone  system  from 
Jackson  to  Potters  Fork,  Ky.,  a  distance  of  fifteen  miles.  The  company 
will  rebuild  the  three  exchanges. 

BINGHAM  LAKE,  MINN. — Articles  of  incorporation  have  been  filed 
•or  the  Bingham  Lake  Rural  Telephone  Company  with  a  capital  stock  of 
$2,000  by  John  H.  Henderson,  V.  E.  Rogers  and  William  H.  Dummett,  Jr. 

.MAYSVILLE,  MO. — Articles  of  incorporation  have  been  filed  for  the 
DeKalb  County  Electric  Light  Company  with  a  capital  stock  of  $15,000  by 
E.  A.  Bunton,  W,  F.  Wingate  and  O.  W.  Idon. 

BRO.ADVIEM',  MONT. — .\rticles  of  incorporation  have  been  filed  for 
the  Treasurer  State  Telephone  Company  with  a  capital  stock  of  $25,000 
by  H.  W.  Bangert,  A.  Bouchard  and  E.  S.  Kingman. 

SANTA  FE,  N.  M. — The  Valley  Telephone  Company  has  been  incor¬ 
porated  with  a  capital  stock  of  $50,000  by  J.  R.  Livesay,  William  E. 
Beecher  and  C.  B.  Boswortli. 

JOHN  STATION,  N.  C. — .Articles  of  incorporation  have  been  filed  for 
the  John  T.  John  Company  with  a  capital  stock  of  $125,000  by  S.  T. 
John,  W.  A.  McKoy,  F.  A.  Kendall  and  R.  F.  Stewart.  The  company 
proposes  to  build  an  electric-light  plant  and  engage  in  a  general  mercantile 
business. 

KERNERSVILLE,  N.  C. — Articles  of  incorporation  have  been  filed  for 
the  Sedge-Jordan  Telephone  Company  by  D.  W.  Sink,  of  Winston-Salem, 
.\.  C.,  and  others.  The  company  is  capitalized  at  $10,000. 

LAKEVIEW,  N.  C. — The  Electric  Light  &  Power  Company,  of  Lake- 
view,  has  been  chartered  with  a  capital  stock  of  $25,000  to  develop 
water-powers,  install  electric  plants  and  to  supply  electricity  for  lamps 
and  motors.  The  incorporators  are:  F.  R.  Danley,  J.  R.  McQueen  and 
J.  B.  Eastman. 

W.M.LACE,  N.  C. — A  charter  has  been  granted  to  the  Duplin  Light  & 
Power  Company  with  a  capital  stock  of  $10,000  for  the  purpose  of  operat¬ 
ing  a  light  and  power  plant  in  Wallace.  J.  C.  Carey  and  others  are  incor¬ 
porators. 

CHEHALIS,  ORE.— The  Chehalis  &  Cowlitz  Railroad  Company  has 
been  chartered  to  build  a  railway  from  Chehalis  to  a  point  on  the  Cowlitz 
River  on  Cowlitz  Prairie,  twenty  miles  southeast  of  Chehalis,  to  be  oper¬ 
ated  either  by  steam  or  electricity.  The  company  is  capitalized  at  $300,000 
and  the  incorporators  are:  H.  C.  Coffman  and  George  A.  Robinson. 

BEAVER  MEADOW,  PA. — The  Beaver  Meadow  Electric  Company  has 
been  granted  a  charter  with  a  capital  stock  of  $5,000.  The  directors  are: 
Calvin  Pardee,  Jr.,  of  Hazleton,  Pa.,  treasurer;  Alfred  D.  Pardee  and 
Calvin  Pardee,  both  of  Philadelphia,  Pa.;  A.  W.  Drake  and  John  S.  Wise, 
both  of  Hazleton,  Pa. 

COLMAR,  PA. — The  Cain  Township  Electric  Company  has  filed  articles 
of  incorporation  with  a  capital  stock  of  $195,000.  The  directors  are:  L. 
Albert  Gray,  of  Colmar,  Pa.;  Charles  C.  Aeugle  and  John  H.  Nash,  both 
of  Philadelphia,  Pa. 

COLMAR,  PA. — The  Chester  V’ alley  Electric  Company  has  been  incor¬ 
porated  with  a  capital  stock  of  $5,000  and  the  following  directors:  L. 
.Albert  Gray,  of  Colmar,  Pa.,  treasurer;  Charles  C.  Aeugle  and  John  H. 
Nash,  both  of  Philadelphia,  Pa. 

EAST  GREENVILLE,  PA.— The  East  Greenville  Electric  Light,  Heat 
&  Power  Company  has  been  incorporated  with  a  capital  stock  of  $5,000 
by  James  A.  Krauss,  William  I.  Zyner,  Jacob  N.  Knetz  and  Adam  J. 
Dimming,  all  of  East  Greenville,  Pa.  Levi  Y.  Meschter,  of  East  Green¬ 
ville,  Pa.,  is  treasurer. 

MEADVILLE,  PA. — Articles  of  incorporation  have  been  filed  for  the 
Meadville  Electric  Light  Company  with  a  capital  stock  of  $6,000.  The 
directors  are:  Charles  Blystone,  John  E.  Reynolds  and  Rufus  C.  .\dams. 
all  of  Meadyille,  Pa. 

ORANGEBURG,  S.  C. — .Articles  of  incorporation  haye  been  filed  for 
the  Orangeburg  Railway  Company  with  a  capital  stock  of  $50,000  to  con¬ 
struct  a  railroad  from  Orangeburg  to  Springfield,  thirty  miles  in  length, 
to  be  operated  by  steam  or  electricity.  W,  C.  Wolfe  is  president  and 
J.  .A.  Berry,  secretary,  both  of  Orangeburg,  S.  C. 

ABERDEEN,  WASH. — The  Citizens’  Lighting  &  Power  Company  has 
been  organized  by  local  capitalists.  The  company  has  secured  a  lease 
on  the  Anderson  &  Middleton  mill  power  plant  and  has  applied  to  'the 
City  Council  for  a  franchise  to  supply  electricity  for  lamps  and  motors 
in  Aberdeen.  It  is  said  that  'the  company  also  proposes  to  operate  an 
electric  railway. 


BRANTFORD,  ONT.,  CAN.— The  Lake  Erie  &  Northern  Railway 
Company  has  applied  to  the  Dominion  Parliament  for  a  charter  to  build  a 
radial  electric  railway  from  Brantford  to  Port  Dover.  The  capital  stock 
of  the  company  is  placed  at  $1,000,000,  and  the  incorporators  are:  H. 
Donley,  of  Simcoe;  W.  S.  Brewster,  R.  E.  Ryerson,  John  Muir  and 
W.  D.  Schultze,  of  Brantford. 

OTTAW.A,  ONT.,  C.AN. — Articles  of  incorporation  have  been  filed  for 
the  North  Fork  Power  Company,  with  a  capital  stock  of  $500,000.  The 
directors  are:  F.  H.  Chrysler,  C.  J.  R.  Bethune  and  N.  G.  Larmouth,  all 
of  Ottawa. 

PORT  ROWAN,  ONT.,  CAN.— The  Port  Rowan  &  Rural  Telephone 
Company  has  been  incorporated,  with  a  capital  stock  of  $5,000,  by  J. 
W.  Robison,  J.  S.  Smith  and  J.  L.  Beck. 

SUTTON,  ONT.,  CAN. — The  Sutton  &  North  Gwillimbury  Telephone 
Company  has  been  chartered  with  a  capital  stock  of  $5,000  by  W.  Merritt, 

S.  B.  Purdy  and  W.  Winch. 

Personal, 

MR.  CHARLES  B.  HUNT  has  resigned  as  manager  of  the  London 
fOnt.)  Electric  Company. 

MR.  JOHN  S.  M.4LTMAN,  formerly  superintendent  of  the  Kankakee 
(Ill.)  Electric  Light  Company,  is  now  electrical  engineer  with  the  Robert 
son  Engineering  Company,  Baltimore,  Md. 

MR.  WINFIELD  A,  HUPPUCH  has  been  appointed  member  of  the 
New  York  Public  Service  Commission,  Second  District,  to  succeed  Mr. 
John  N.  Carlisle,  whose  term  of  office  has  expired.  The  position  pays 
$15,000  per  year. 

MR.  ARTHUR  ALLARD,  formerly  assistant  engineer  of  the  Mexican 
Light  &  Power  Company,  Mexico  City,  has  been  appointed  manager  of 
the  Compania  de  Luz  y  Fuerza  del  Istmo  de  Tehuantepec,  Oaxaca, 
Mexico. 

MR.  DELMER  C.  FINDLAY,  who  was  formerly  associated  with  Smith, 
Kerry  &  Chase,  Calgary,  .Alberta,  Canada,  has  been  made  electrical  en¬ 
gineer  for  the  Vancouyer  Portland  Cement  Company,  Victoria,  B.  C., 
which  is  equipping  its  mill  for  electrical  operation. 

MR.  C.  E.  DOWNTON ,  assistant  superintendent  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  will  lecture  on  Feb.  9  before  the 
senior  class  of  Rose  Polytechnic  Institute,  Terre  Haute,  Ind.,  on  “The 
Adyantages  of  an  Apprentice  Course.’’ 

MR.  E.  ST.  CLAIR  CLAYTON  deliyered  an  address  on  “Practical 
Motor  Work’’  at  the  semi-monthly  meeting  of  the  Baltimore  Consolidated 
Company’s  section  of  the  National  Electric  Light  Association,  held  Jan. 
31  at  the  physical  laboratory  of  the  Johns  Hopkins  University.  The  lec¬ 
ture  was  a  comprehensive  presentation  of  the  subject  and  was  illus¬ 
trated  by  lantern  slides  showing  a  wide  range  of  installations  in  Balti¬ 
more  and  cities  throughout  the  country. 

MR.  L.  S.  TWOMEY  has  been  appointed  Pacific  Coast  representative 
of  the  engineering  department  of  the  National  Electric  Lamp  .Associa 
tion  and  has  opened  an  office  at  1648  Sixteenth  Street,  Oakland,  Cal., 
where  he  will  have  charge  of  the  illuminating  and  commercial  engineer¬ 
ing  and  publicity  work  of  the  association’s  technical  department  for  the 
Western  States. 

Obituary. 

.MR.  FREDERICK  G.  HESSE,  emeritus  professor  of  mechanical  engi 
necring  at  the  L’niversity  of  California,  died  at  his  home  in  Oakland,  Cal., 
on  Jan.  27,  at  the  age  of  eighty-six.  Prof.  Hesse  was  well  known  in  en¬ 
gineering  circles  on  the  Pacific  Coast,  where  be  gained  prominence  from 
the  invention  of  many  of  the  principal  features  of  the  Pelton,  or  tangen¬ 
tial,  type  of  water-wheel. 

MR.  LOUIS  R.  ALBERGER,  president  of  the  Alberger  Condenser 
Company  and  of  the  Alberger  Pump  Company,  of  New  York  City,  died 
at  his  home  in  New  York  on  Jan.  31.  Mr.  Alberger  was  born  at  Buffalo, 
N.  Y.,  April  10,  1864,  and  after  the  usual  preliminary  education  entered 
Yale  College.  After  leaving  Yale  he  went  into  business  with  his  father, 
Mr.  J.  L.  Alberger,  of  Buffalo,  who  was  experienced  in  the  vacuum 
processes  used  in  the  salt  industry.  In  1887  Mr.  Alberger  came  to  New 
York  and  entered  the  employ  of  Henry  R.  W’orthington,  and  when  in 
1901  he  left  the  latter  firm  and  formed  the  Alberger  Condenser  Com¬ 
pany  he  was  recognized  as  one  of  the  best  informed  men  in  the  con¬ 
denser  and  pump  industry.  The  Alberger  Pump  Company  was  formed 
in  1907.  The  interment  took  place  in  Mr.  Alberger’s  natiye  city  on  Feb.  3. 

MR.  HAWTHORNE  HILL,  who  for  the  past  twelve  years  had  been 
associate  editor  of  the  India  Rubber  World,  died  from  an  attack  of 
pneumonia  at  his  home  in  Brooklyn,  Feb.  2.  Mr.  Hill  was  born  in 
Marion,  Ky.,  April  13,  1857,  and  his  entire  business  life  was  devoted 
to  editorial  work.  Before  coming  to  New  York  in  1887  he  was  upon 
the  editorial  staff  of  the  Louisville  Courier-Journal.  In  New  York  Mr. 
Hill  was  connected  with  the  World  and  Sun  for  a  time,  but  in  1889  deter¬ 
mined  to  give  up  daily  newspaper  work  and  cast  his  lot  with  technical 
journalism.  His  first  connection  was  with  Hardware,  which  had  just 
been  established  by  Mr.  John  R.  Dunlap.  He  was  also  associated  with 
Mr.  Dunlap  when  the  India  Rubber  World  and  the  Engineering  Magazine 
were  founded.  In  1899  the  India  Rubber  World  was  bought  by  Mr. 
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Henry  C.  Pearsun,  and  Mr.  Hill  continued  with  the  paper  as  associate 
editor.  Mr.  Hill  in  1886  married  Miss  Lillian  Sawyier,  of  Frankfort, 
Ky.,  who  survives  him.  He  also  leaves  two  grown  sons  and  a  daughter. 
The  interment  was  in  Greenwood  Cemetery,  Feb.  4. 

DR.  F.  A.  KJELLIN ,  well  known  for  his  connection  with  the  develop¬ 
ment  of  the  electric  induction  furnace,  died  Dec.  30,  1910,  in  Stockholm, 
Sweden,  after  a  very  short  illness.  Dr.  Kjellin  was  born  in  Vardinge,  near 
Stockholm,  on  April  27,  1872.  He  was 
educated  at  the  Royal  Technical  Institute 
in  Stockholm,  from  which  he  graduated 
in  1893.  During  the  years  1893-1895  he 
carried  out  a  great  deal  of  experimental 
work  in  chemistry  and  metallurgy  and 
worked  out  a  new  method  for  the  elec¬ 
trolytic  precipitation  of  zinc.  During 
1895-1897  he  assisted  Professor  Wiborgh 
in  developing  the  well-known  Wiborgh 
thermophon  for  the  determination  of  high 
temperatures.  From  1897  to  1899  he 
was  engaged  in  the  developing  of  the  so- 
called  “Lux  light,”  which  is  now  used 
very  extensively  in  Europe.  Dr.  Kjellin 
has  the  honor  of  having  improved  the 
electric  furnace  almost  to  perfection 
technically  and  made  it  commercially  suc¬ 
cessful,  and  all  the  induction  furnaces 
known  to-day  are  founded  on  the  same 
principles,  which  only  shows  that  I>r. 
Kjellin  had  to  share  the  fate  of  many  other  inventors  in  not  being  able 
to  cover  his  inventions  fully  by  patents.  The  induction  furnace  was 
invented  and  patented  long  before,  but  it  was  not  until  1899,  when  Dr, 
Kjellin  installed  his  first  furnace  at  Gysinge,  that  it  became  a  commercial 
success.  During  the  years  1899  to  1904  he  superintended  the  steel  works 
at  Gysinge.  In  1904  he  became  co-owner  of  the  Swedish  Metallurgical 
Company  and  stayed  with  this  company  in  the  capacity  of  chief  engineer 
until  recently,  when  he  founded  the  .’Mlians  engineering  bureau  in 
Stockholm.  In  1907  the  University  of  Upsala  bestowed  upon  him  the 
honorary  degree  of  Doctor  of  Science. 


Trade  Publications. 


ELECTRICAL  INSTALLATIONS. — Bulletin  No.  in  of  the  Sprague 
Electric  Company,  of  New  York,  contains  a  number  of  generator-room 
illustrations  and  a  large  though  partial  list  of  installations  of  the  com¬ 
pany’s  engine-type  generators. 

TELEPHONE  A^IM. — The  E-B  Sales  Company,  Newark,  N.  J.,  has 
issued  an  illustrated  folder  devoted  to  telephone  arms  which  can  be 
attached  to  any  kind  of  a  desk,  table,  wall,  post  or  window  casing,  and  re¬ 
mains  self-balancing  in  any  position. 

RECORDING  G.\GES. — Bulletin  No.  140  of  the  Bristol  Company, 
Waterbury,  Conn.,  covers  a  complete  line  of  recording  gages  for  pressure 
and  vacuum.  It  is  stated  that  more  than  20,000  Bristol  recording  gages 
have  been  sold  for  all  varieties  of  industrial  service. 

DRUM  CONTROLLERS  FOR  INDUSTRIAL  SERVICE.— The  Gen 
eral  Electric  Company  issued  Bulletin  No.  4811,  describing  its  drum  con¬ 
trollers.  This  bulletin  contains  descriptive  matter  and  data  in  consid¬ 
erable  detail  and  supersedes  the  company’s  previous  bulletin  on  this 
subject. 

WIRES  .\ND  CABLES. — A  publication  which  should  be  of  service  to 
purchasing  agents,  central-station  managers  and  all  having  occasion  to 
buy  or  use  wire  and  cable  for  any  service  is  the  General  Electrical  Com¬ 
pany’s  Bulletin  No.  4787.  devoted  to  wires  and  cables.  The  book  con¬ 
tains  much  data. 

OIL-BREAK  SWITCHES  FOR  POLE-LINE  SERVICE.— Bulletin  No. 
4813,  issued  by  the  General  Electric  Com.pany,  describes  an  oil-break 
switch  adapted  to  use  on  alternating-current  series  arc  systems  for  sec- 
tionalizing  feeder  systems,  cutting  in  and  out  transformers,  and  similar 
classes  of  service  requiring  a  switch  to  be  operated  under  load. 

TRANSFORMERS. — Bulletin  No.  451  issued  by  the  Triumph  Electric 
Company,  of  Cincinnati,  Ohio,  describes  the  company’s  line  of  trans¬ 
formers  designed  for  overhead  work.  These  are  built  for  single-phase 
circuits  of  all  standard  voltages  and  frequencies,  the  standard  lighting 
transformers  being  wound  for  1100-2200  primary  and  110-220  secondary 
voltage. 

ELECTRICAL  VEHICLE  AMPERE-HORN  METER.— The  Sangamo 
Electric  Company,  of  Springfield,  Ill.,  is  distributing  an  attractive  book¬ 
let  entitled  “The  Ampere-Hour  Meter  for  Electric  Vehicles.”  Consider¬ 
able  information  is  given  as  to  the  proper  method  of  charging  both 
commercial  and  pleasure  vehicles.  This  publication  should  be  of  in¬ 
terest  to  central-station  managers  who  are  soliciting  charging  loads. 

FEEDER  VOLTAGE  REGULATORS. — The  General  Electric  Company 
has  issued  a  revised  bulletin.  No.  4791,  which  supersedes  its  previous 
bulletins  on  this  subject,  “Feeder  Voltage  Regulators.”  The  bulletin  de¬ 
scribes  regulators  of  the  induction  type  and  switch  type,  single  and  poly¬ 
phase,  hand-operated  and  automatically  operated.  It  contains  connection 


and  dimension  diagrams,  together  with  weights  of  the  various  regulators 
described. 

INTERIOR  CONDUITS  AND  FITTINGS.— Sprague  Electric  Com 
pany.  New  York,  issued  in  January  Catalog  No.  436,  giving  descriptions, 
illustrations  and  prices  of  iron-armored  insulating  conduit;  Greenfield 
flexible  steel-armored  conductors;  Greenfield  flexible  steel  conduit,  double 
and  single  strip  types;  Greenfield  steel-armored  flexbile  cord;  boxes,  fit¬ 
tings,  tools,  etc.  The  catalog  is  divided  into  six  sections  and  covers  the 
entire  conduit  products  of  the  Sprague  company. 

ARCHITECTURAL  ILLUMIN.\TION.— An  attractively  executed  sou 
venir  booklet  issued  by  the  Banner  Electric  Company,  Youngstown,  Ohio, 
illustrates  and  describes  the  illumination  of  the  magnificent  Allegheny 
County  Soldiers’  Memorial  in  Schenley  Park,  Pittsburgh,  Pa.,  the  artificial 
illumination  of  which  edifice  has  been  pronounced  by  critics  to  be  one  of 
the  greatest  achievements  of  illuminating  engineering.  Seven  four-color 
views  and  a  number  of  small  sketches  show  details  of  the  memorial  and 
blending  of  the  illumination  with  the  architecture. 

SWITCHES  AND  SOCKETS. — Catalogue  No.  13,  issued  by  the  Arrow 
Electric  Company,  Hartford,  Conn.,  covers  the  latest  steps  in  the  evolu¬ 
tionary  development  of  Arrow  switches  and  sockets.  The  company’s  sur 
face  switches  are  characterized  by  lightness  of  moving  mechanism,  quick 
break,  mechanical  strength  and  smooth  action.  The  push  button  switches 
are  constructed  with  the  binding  posts  thoroughly  locked  in  porcelain. 
The  sockets  have  a  center  contact  of  rounded  phosphor  bronze  and  the 
porcelain  is  designed  to  permit  a  straight  run  for  the  wire  and  ample 
room  for  wiring.  The  snap ’socket  is  already  familiar  to  our  readers. 
Other  Arrow  specialties  are  included  in  the  catalogue. 

SMALL  DIRECT-CURRENT  BELTED  GENERATORS.— In  Bulletin 
No.  4812,  issued  by  the  General  Electric  Company,  are  described  small 
direct-current  generators  ranging  in  rating  from  i%  to  20  kw,  and  suit 
able  for  small  plants,  hotels,  residences,  factories  or  mills,  where  the 
average  length  of  the  feeder  circuits  is  400  yards  or  less  and  the  maxi 
mum  length  is  not  greater  than  three-quarters  of  a  mile.  The  generators 
are  provided  with  sliding  bases  which  facilitate  adjustment  of  the  belt 
and  can  be  installed  on  the  floor,  wall  or  ceiling.  With  the  exception  of 
the  iJ4-kw  generators,  all  are  provided  with  commutating  poles,  so  ren 
dering  a  change  in  position  of  the  brushes  with  change  of  load  unneces 
sary.  The  bulletin  contains  table  of  ratings,  weights  and  dimensions. 

.\RC-L.\MP  LOWERING  G^.AR. — The  arc-lamp  lowering  gear  made 
by  the  London  Electric  Firm,  Croydon,  England,  consists  of  an  improved 
contact  and  suspension  device,  having  one  working  part  and  a  self-sus¬ 
taining  winch.  The  device  does  not  depend  on  the  action  of  springs, 
levers,  catches  or  clutch  gear.  There  is  a  plunger  with  two  piston-ring 
contacts  and  a  pin  engaging  a  ratchet  to  take  the  weight  off  the  rope. 
The  gear  can  be  fitted  to  any  existing  arc  lamp,  span  wire,  etc.,  and  by 
means  of  fittings  can  be  used  for  converting  any  form  of  fixed  arc  lamp 
into  one  that  can  be  lowered  for  trimming  and  repair.  List  No.  125. 
issued  by  the  company,  illustrates  and  describes  all  the  various  lowering 
gears  and  fittings  and  their  applications.  A  large  number  of  photographs 
of  converted  carriers  are  given  to  show  the  applicability  of  the  system  to 
nearly  all  types  of  existing  arc-lamp  posts. 

STEAM  TURBINES. — The  De  Laval  Steam  Turbine  Company,  of 
Trenton,  N.  J.,  has  just  published  a  120-page  book,  which  is  probably 
the  most  complete  commercial  exposition  of  the  steam  turbine  that  has 
so  far  appeared.  The  work  is  devoted  to  single-stage  turbines,  with  and 
without  gears,  but  in  order  to  explain  the  relative  advantages  of  the  sev¬ 
eral  types  of  turbines,  as  multi-pressure  and  multi-velocity  stage  types  and 
re-entrant  types,  it  takes  up  the  various  questions  connected  with  available 
energy  in  the  steam  between  different  pressures  and  temperatures,  spout¬ 
ing  velocities,  effects  of  pressure  and  vacuums,  steam  friction,  forms  of 
nozzles  and  buckets,  strength  of  wheels,  disks  and  drums,  vibration  of 
rigid  and  flexible  shafts,  proper  speeds  for  driven  machines,  such  as  di 
rcct  and  alternating-current  generators,  centrifugal  blowers  and  pumps, 
advantages  of  rope  and  belt  drives  for  many  situations,  etc. 


BUSINESS  NOTES. 


NEW  FT.  WAYNE  .ARC  LAMP. — .\  new  type  of  magnetite  lamp  em¬ 
bodying  underfeed  up  draft  is  being  developed  by  the  Ft.  Wayne  Electric 
Works.  The  lamp  was  designed  by  J.  J.  Wood,  general  manager  of  the 
works,  and  tests  indicate  it  to  be  highly  satisfactory. 

G.'\RWOOD  -AGENCIES: — The  Garwood  Electric  Company  has  ap¬ 
pointed  Mr.  Henry  Widmer,  731  Union  Street.  New  Orleans,  I>a.,  as 
agent  for  the  sale  of  its  product  in  the  State  of  Louisiana,  southern  half 
of  Mississippi,  City  of  Mobile,  -Ala.,  and  all  territory  within  a  radius  of 
fifty  miles  of  this  city.  Mr.  Milton  S.  Nettleton,  29  College  Street,  New 
Haven,  Conn.,  has  also  been  appointed  as  its  agent  for  City  of  New 
Haven  and  surrounding  territory. 

TELEPHONE  CONDENSER  COILS. — .-A  new  departure  in  the  manu 
facture  of  telephone  condenser  coils  has  recently  been  decided  upon  by 
the  Electric  Specialty  Company,  of  Cresco,  la.,  which  is  now  impregnating 
coils  as  a  whole  instead  of  using  the  former  method  of  insulation.  The 
company  has  recently  added  a  modern  vacuum  drying  and  impregnating 
apparatus  to  its  equipment,  .having  purchased  one  of  the  latest  and  im¬ 
proved  types  of  machines,  with  cast-iron  steam-jacketed  tanks,  as 
manufactured  by  the  Buffalo  Foundry  &  Machine  Company,  of  Buf¬ 
falo,  N.  Y. 
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UNITED  STATES  PATENTS  ISSUED  JAN.  31,  191 ». 

(Conducted  by  W.  F.  Bisting,  Patent  Law,  2  Rector  St.,  N.  Y.  City.J 

082,784.  DYNAMO  ELECTRIC  MACHINE;  B.  A.  Behrend  and  A.  B. 
Field,  Pittsburgh,  Pa.  App.  filed  Oct.  28.  1909.  The  rotor  is  a  con¬ 
cave  cylinder  which  turns  inside^  of  a  cylindrical  stator  so  that  the 
air  gap  is  greater  through  the  middle  portion  of  the  rotor  core  than 
at  the  ends,  thus  producing  uniform  density  of  the  flux. 

082,780.  ELECTROMAGNETIC  POWER-TRANSMITTING  MECHAN¬ 
ISM;  A.  J.  Bowie.  Jr.,  San  Francisco,  Cal.  App.  filed  April  18,  1907. 
A  positively  driven  power  shaft  with  a  plurality  of  electromagnetic 
induction  mechanisms  between  the  power  shaft  and  the  driven  shaft, 
the  mechanisms  being  preferably  magnetic  clutches. 

082,800.  ELECTRIC  REGULATION;  J.  L.  Creveling,  New  York,  N.  Y. 
App.  filed  Feb.  2,  1909.  A  generator  with  storage  battery,  a  lamp 
circuit,  resistance  being  centered  in  the  lamp  circuit  depending  upon 
the  output  of  the  generator  and  determinen  and  regulated  indepen¬ 
dently  by  the  voltage  across  the  battery. 

982,804.  CLOCK;  H.  C.  Ehrick,  Bucyrus,  Ohio.  App.  filed  May  27,  1910. 
Clocks  controlled  from  a  master  clock,  the  latter  having  a  contact 
caused  by  the  second  hand  at  minute  intervals  to  energize  the  electro¬ 
magnetic  actuating  means  and  the  local  clocks. 

082,806.  DYNAMO  ELECTRIC  MACHINE;  C.  J.  Fechheimer,  Milwau¬ 
kee,  Wis.  App.  filed  May  13,  1909.  A  rotary  member  with  core,  the 
end  portions  having  rings  of  greater  diameter  than  the  middle  and 
thicker  near  the  center  than  near  the  periphery,  so  as  to  secure  uni¬ 
form  flux  density. 


982,800. — Electric  Regulation. 

982,81)9.  AUTOMATIC  HOIST;  G.  C.  Grable,  Minneapolis,  Minn.  App 
filed  April  18,  1907.  Hoists  with  reversibly  movable  cars  with  an 
electric  control  for  the  cars  of  scales,  including  a  reversing  switch, 
a  rheostat  and  magnetic  controllers  with  a  switch  lever  for  each  car 
connected  to  the  controllers  and  controlled  by  the  cars. 

082,811.  DYNAMO  ELECTRIC  MACHINE;  A.  M.  Gray,  Milwaukee, 
Wis.  App.  filed  April  3,  1909.  Secures  uniform  flux  density  by 
meMS  of  rotary  and  stationary  cores  separated  by  an  air  gap  of 
uniform  width  throughout  the  middle  of  the  machine  and  of  less 
width  at  the  ends. 

082,813.  DYNAMO  ELECTRIC  M.ACHINE;  D.  Hall,  Norwood,  Ohio. 
App.  filed  Jan.  15,  1906.  Auxiliary  winding  on  a  double  commuta¬ 
tor  machine  for  utilizing  armature  reaction,  including  balancing  coils, 
one  portion  of  the  coils  in  series  with  the  brushes  at  one  commuta¬ 
tor  and  another  portion  in  series  with  the  brushes  in  the  other  com¬ 
mutator. 

082,822.  AUTOM.\TIC  FIRE  DETECTOR;  R.  Y.  Hughes  and  L.  J. 
Hoflmann,  Aberdeen,  S.  D.  App.  filed  July  30,  1909.  Thermostat 
containing  within  an  elongated  member  a  mass  of  mercury  in  a  fusi¬ 
ble  plug  occupying  less  than  the  internal  capacity  of  the  member. 

082,830.  DYNAMO  ELECTRIC  MACHINE;  A.  Kingsbury,  Pittsburgh, 
Pa.  App.  filed  March  4,  1907.  For  air  circulation  and  cooling,  the 
dynamo  having  a  middle  chamber  with  one  or  more  side  exhaust 
ports  and  containing  armature  and  field  magnets,  an  end  chamber 
communicating  with  the  middle  chamber,  inlet  ports  at  one  side  of 
the  end  chamber  and  inlet  ports  for  the  middle  chamber  adjacent  to 
those  of  the  end  chamber. 

982,831.  THERMOFILF'CTRIC  COOKF'R;  K.  S.  Kirkpatrick,  Des 
Moines,  la.  App.  filed  March  ii,  1908.  container  with  a  pad¬ 
ding  lining  in  which  the  article  to  be  cooked  is  placed,  a  metallic 
lining  within  the  insulating  lining,  an  electric  heater  within  the 
metallic  lining  and  a  cover  for  the  container. 

082.841.  SWITCH  BOX  OR  RECEPTACLE;  C.  C.  Maison,  Cleveland, 
Ohio.  App.  filed  Feb.  15,  1910.  Tbe  box  has  ears  for  fastening  it 
to  the  thin  partitions  in  which  it  is  mounted  and  is  provided  with 
apertures  through  which  the  wires  pass. 

082,869.  ELECTRIC  SWITCH;  W.  T.  Pringle,  Philadelphia,  Pa.  App. 
filed  April  7,  1909.  A  knife  switch  covered  by  a  casing  to  hold  the 
lever  in  its  different  positions,  two  spring-pressed  arms  surrounding 
the  switch  handle  to  hold  the  switch. 

082.8-2.  ELECTRIC  LIGHTING  SYSTEM;  F.  W.  Reeves,  Pittsburgh. 
Pa.  App.  filed  .'\ug.  23,  1909.  To  prevent  current  loss  in  incandes¬ 
cent  lamps,  the  current  being  supplied  by  a  current  interrupter  in¬ 
stead  of  by  tbe  constantly  connected  generator.  The  interrupter  con¬ 
sists  of  a  rotary  brush  between  the  generator  and  the  lamp  circuit 
controlling  contact. 

982.873.  CURRENT  CONDUCTOR;  T.  Regenstreif,  Berlin.  Germany. 
App.  filed  June  2,  1910.  For  incandescent  lamps  in  which  the  stem 
carries  a  framework  which  carries  a  filament,  which  framework  is 
supported  by  a  collar  surrounding  the  stem. 

082,897.  MOTOR  CONTROL  SYSTEM;  E.  W.  Stull,  Norwood.  Ohio. 
App.  filed  April  10,  1908.  F'luid  means  operate  the  switch  of  a  rail¬ 
way  system,  the  switches  being  individually  removable  from  the  cas¬ 
ing  actuated  means. 

082.913-  APPARATUS  FOR  CONTROLLING  ELECTRIC  MOTORS; 
G.  H.  Whittingham.  Pikesville.  Md.  App.  filed  May  31,  1910.  For 
controlling  motors  for  printing  presses  with  a  main  switch,  resistance 
regulator,  electromagnet  for  controlling  the  resistance  and  an  electro¬ 
magnetic  break  with  switch  and  connections  for  de-energiznig  the 
break  without  de  energizing  the  electromagnet  which  controls  the  re¬ 
sistance 


982,930.  ELECTRIC  SIGNALING  DEVICE;  D.  M.  Blisa,  New  York. 
N.  Y.  App.  filed  March  18,  1907.  Current  converter  for  signaling, 
the  signals  being  of  the  harmonic  type  and  acting  selectively,  the 
converter  being  a  rotary  switch  operating  on  segments  connected 
through  resistance  coils  and  divided  into  sets  so  that  in  the  rota 
tion  of  the  commutator  the  current  delivery  is  reversed  in  direction 
and  varied  in  strength. 

983.029.  MAGNETO-ELECTRIC  MACHINE;  W.  W.  Dean,  Elyria.  Ohio 
App.  filed  Jan.  28,  1910.  Magneto-electric  machine  for  automobiles 
with  a  hors«shoe  magnet  mounted  upon  the  base,  carrying  a  soft  iron 
pole  piece  inside  one  of  tbe  limbs,  a  heavy  metallic  winding  beneath 
the  pole  piece  and  an  armature  between  the  poles. 

983,039.  INSULATOR  PROTECTOR;  J.  E.  Field.  Gains,  Mich.  App. 
filed  Feb.  17,  1910.  A  blank  including-a  neck  overlying  the  upper 
end  of  the  insulator  and  enveloping  it  below  the  upper  end,  the  neck 
having  a  loop  lor  the  passage  of  a  wire. 

983,043.  METHOD  OF  SUPPLYING  ELECTRIC  FTJRNACES  WITH 
POLYPHASE  CURRENTS;  P.  Girod,  Ugine,  France.  App.  filed 
Aug.  24,  1910.  Distributes  the  current  equally  among  the  several 
electrodes  inverting  the  terminals  of  one  of  the  transformers  sup¬ 
plying  the  furnace,  so  as  to  increase  tbe  potential  difference  between 
those  electrodes  which  are  separated  by  the  greater  resistance. 

083,062.  STORAGE  BATTERY  ELECTRODE;  P.  J.  Kamperdyk,  New 
York,  N.  Y.  App.  filed  Dec.  6,  1909.  Conducting  plate  with  edge 
ribs  and  intermediate  intersecting  ribs  with  porous  cups  in  the 
cells  between  the  ribs,  the  cups  having  edge  ribs  on  all  their  sides, 
a  corrugated  face  and  longitudinal  nos  filled  with  active  material 
at  the  side  adjacent  to  the  conducting  plate. 

983.063.  MOTOR  CONTROLLING  SWITCH;  S.  H.  Keefer,  Plainfield, 
N.  J.  App.  filed  Nov.  8,  1909.  For  starting  and  reversiug  motors 
by  means  of  a  solenoid,  two  contacts  carried  by  the  movable  member 
thereof,  two  fixed  contacts  for  engaging  the  solenoid  contacts  when 
tbe  latter  is  de-energized  and  two  fixed  contacts  engaged  by  tbe  sole¬ 
noid  contacts  after  it  is  energized,  thus  making  it  impossible  to 
reverse  the  motor,  even  though  the  pilot  switch  be  manipulated,  un 
til  the  counter  e.m.f.  has  fallen  to  a  predetermined  point. 

083,098.  TELEPHONE  SYSTEM;  F.  C.  Unger,  St.  Louis,  Mo.  App 
filed  Nov.  1,  1909.  Local  battery  or  magneto  system  with  grounded 
generator  connected  to  the  cord  circuit  at  central,  repeating  coil 
bridged  across  the  cord,  clearing  out  drop  connected  to  the  middle 
contacts  of  two  of  the  coils  of  the  repeating  coil  and  also  connected 
to  the  generator  and  subscribers’  telephones  provided  with  local 
batteries. 

983,113.  APPARATUS  FOR  LIGHTING  LAMPS;  E.  Barber,  Phila 
delphia.  Pa.  App.  filed  Feb.  23,  1910.  Automobile  with  acetylene 
lamps  to  be  ignited  from  the  sparking  current,  the  connections  be¬ 
ing  thrown  by  switch  whose  contacts  are  normally  connoted ’  with 
the  circuit  of  the  gas  engine  igniter  and  which  can  be  connected 
with  circuit  wires  having  sparking  contacts  adjacent  to  lamp  burners. 

983.161.  ELECTRIC  CONDUCTOR;  E.  Morss.  Boston.  Mass.  App 
filed  Jan.  17,  1910.  Insulated  conductor  with  braided  covering  hav¬ 
ing  a  warp  thread  of  a  thickness  to  form  a  raised  line  so  as  to 
identify  the  conductor. 

983.162.  ELECTRIC  WALL  BOX;  M.  Murray  and  J.  D,  MacDougal. 
Chicago,  Ill.  App.  filed  Jan.  25,  1909.  Outlet  box  with  flange  on 
the  end  wall  having  a  notch  on  its  inner  end  so  as  to  form  guide 
wheels,  attaching  ears  on  the  ends  of  certain  flanges,  a  panel  slid¬ 
ing  in  the  guide  ways  and  an  ear  on  one  end  of  the  panel  lying 
against  one  of  the  attaching  ears  when  the  panel  is  closed. 

983.175-  ELECTRIC  PRIMARY  BATTERY;  F.  W.  Spanutius,  Jersey 
City,  N.  T.  App.  filed  March  21.  1905.  Primary  battery  having 
one  set  of  stationary  electrodes  and  a  set  of  rotating  electrodes  se 
cured  to  a  shaft  and  driven  through  gearing. 

983,178.  ELECTRIC  CUT-OFF;  W.  N,  Sturgeon  and  H.  R.  Shanley, 
Galesburg,  Ill.  App.  filed  April  29,  1910.  Snap  switch  with  bearing 
yoke,  key  shaft  and  coiled  spring,  one  terminal  secured  to  the  base 
of  the  yoke  and  the  opposite  terminal  to  the  shaft. 

983.190.  INDICATING  DEVICE;  C.  N.  V/isner,  Memphis,  Tenn.  App. 
filed  Jan.  31,  1910.  Signboard  for  stock  quotations  having  indi 
eating  wheels  carrving  numbers  and  a  series  of  magnets  with  arma 
tures  and  stops  for  stopping  the  wheel  in  a  predetermined  posi¬ 
tion. 

983.191.  ELECTRIC  SIGNAL  SYSTEM;  F.  B.  Wood,  New  York.  N. 
Y.  .-Vpp.  filed  July  6,  1908.  F'ire  alarm  system  with  make  and  break 
wheels,  locking  devices  therefor  and  unlocking  magnet  for  each 
transmitter,  an  unlocking  circuit  and  means  for  operatively  includ¬ 
ing  but  one  of  the  magnets  in  the  unlocking  circuit  at  a  time. 

983,230.  DYNAMO  BRUSH  HOLDER;  O.  Hohme,  Radebeaul,  near 
Dresden,  Germany.  App.  filed  Nov.  17,  1909.  Two  clips  with  a 
carrier  adjustably  connected  therewith,  pins  on  the  carrier,  a  brush 
box  with  slots  suspended  from  the  pins  and  a  spring-pressed  brush 
in  the  box. 

983,235.  R.\IL  BOND;  J.  A.  Jamison,  Wilkinsburg,  Pa.  App.  filed 
Aug.  10,  1910.  A  sleeve  of  ductile  metal  surrounds  the  bolt  and  is 
expanded  into  electrical  contact  with  the  walls  of  the  bolt  hole  in 
the  rails. 

983,240.  TELEGRAPH  SYSTEM;  1.  Kitsee,  Philadelphia,  Pa.  App. 
filed  Feb.  i,  1909.  Positive  and  negative  impulses  are  transmitted 
over  the  line  and  control  a  signaling  _  device,  either  the  ascending 
or  descending  portion  of  the  wave  being  relatively  steep  and  con¬ 
verter  being  employed  at  the  receiving;  end  in  whose  secondary  a 
sharp  wave  is  induced,  doing  away  with  relays  for  controlling  the 
receiver, 

983,245.  ELECTRIC  APPARATUS;  C.  A.  Lohr,  Chicago.  III.  App. 
filed  Feb.  ii,  1908.  For  making  and  breaking  contacts  in  mercury 
lamps  hy  setting  the  liquid  in  rotation  through  centrifugal  _  force 
and  starting  an  arc  in  the  evacuated  space  by  the  deformation  of 
the  liquid. 

983.258.  CONNECTOR  FOR  ELECTRIC  CONDUCTORS;  W.  L.  Bliss. 
Brooklyn,  N.  Y.  App.  filed  _  Aug.  27,  1907.  Two  complementary  mem¬ 
bers  are  provided,  a  plurality  of  electric  conductors  projecting  from 
one,  and  sockets  being  carried  by  the  other  with  means  for  locking  the 
complementary  members  in  coupled  position. 


